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The BOOKSELLER to the 


READER: Þ 


Awing formerly Printed Mr. Gellibrand's 

Inſtitution Trigonometrical, with thoſe 

exact} Tables of Natural and Artificial 

| Sines and Tangents, and Logarithms of Natural 

| Nuinbers, which were generally accepted and well ap- 
proved of by moſt that underſtood the Mathematicks : 
and it being now ſcarce and out of Print, Ithought to 

| havereprinted it as formerly, but underſtanding that 

| 44r.Gellibrand s Inſtitution contained nothing of the 

| Uſe and Application of Triangles inthe three kinds 
of Sailing, and for tha reaſon not ſo proper for Sea- 
men as this which Ihere preſent thee with; I have al- 

. | fered my Intentions, and have, inſtead of Mr. Gellt- 
brand's Inſtitution, colefed the Doarine of plain 
and Spherical Triangles in an eaſie Method; and 
have thereunto added their Uſe and Application m 
Plain Sailing, Mercator's Sailing and Great Cir- 
cle Sailing 3 likewiſe in Problems of Aſtronomy 
and Geography, wherein is ſhews to find the Sun's 
Declination, Right Aſcenſion and Oblique Af- 
cenfion, the Hour of —_ the Kour at a- 
| 2 2! 
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To the Reader. 


ny Altitude or Azimuth, and the Azimuth and 
Altitude at any Hour, the Sun's Amplitude and 
Azimuth, and thereby the Variation of the Com- 
pals, avd how toreQifie the Courſe thereby, with 
many other things uſeful in Navigation ; likewiſe 
Thave added theſe uſeful Tables, that is, a brief Ta- 
ble of Meridional Parts that may be uſed to ever 
Minute of Latitude, a Table of the Sun's Right Al: 
cenfion, a Table of the Sun's Declination exa#ly 
calculated, a Table of the Latitude and Longitude 
of the principal Ports, Head lands and {lands in 
the World, au exa&# Table for the eafie working of 
a Traverſe, together with a perpetual Almanack. 
Ard laſtly, 1 have hereunto annexed Tables of the 
Logarithm Sines and Tangents (purpoſely omitting 
the Natural Sines, Tangents, and Sefants, which 
Tintend to print hereafter annexed to Newton's Geo- 
' metrical *Trigonometry,) together with a Table of 
the Logarithms of Natural Numbers from i to 
10900, which are carefully correfed according to 
Ar. Gellibrand's Tables, 

All this is contrived for thy advantage, ſo that 
IT think there zs no Book of Navigation of ths 
Volume extant, that contains ſo much uſeful matter as 
this Treatiſe; which that it may turn to the Benefit 
of both Buyer and Seller, is the Deſire of 


Tour Friend t0 ſerve you 


Willam Fiſher, 
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Geometrical P2oblemg. 


CHAP. I. 


Containing ſome neceſſary Geometrical 
Problems. 


' PROB. I. 
To raiſe a Perpendicular on the Middle of a Line, 


E T the Line given be AB, 
and the Perpendicular to H. 4 
| 4 be raiſed from the point "I& 
C;: to do which, ſet off EE 
the two equal diſtances, CA and CB. 
Then the Compaſſes being opened to 
any convenient diſtance bigger than 
AC or CB, with one foot of the 4X © B 
Compaſſes in the point A, deſcribe 
the Arch DE ; then with one foot in the point B deſcribe the 
Arch FG, then draw the Perpendicular from the point C, 
through the Interſection (or cutting) of the two Arches FG 
and DE, which was required. 


PROB. II. 
To raiſe a Perpendicular on the Eud of a Line, 
Bo T the Line given be AB, and the Perpendicular to be 


raiſed from the point B: to do which, with one foot 
of the Compaſſes at B, with any convenient diſtance, as BC, 
ſweep an Arch, then with the ſame extent, one foot of the 
Compaſſes being in the point C, mark the ſaid Arch at the 
point D, and one foot being at D mark it at E, then with 
| A3 __ 
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6 Geometrical P2zoblems. 
FT the ſame diſtance, one foot of the 
"*,..»L Compaſſes being in the point D, 
HH *G deſcribe the Arch EG, and pla- 
2 Cing the Compalles in the point 
D.. "PE F, deſcribe the Arch HI ; then 
fo from the point B, and through 


IM 
- 
F 


| F the Interſection of the two Ar- 

A. c IB ches, FG and HI, draw the Per- 
pendicula: which was required, 
PROB. III | 


To let fall a Perpendicular on the Middle of a Line 


from a certain Point aſſigned over the ſame. 


E T ABbe the Line given, C the Point over the Line, | 
{rom which the Perpendicular is to fall : to do which, 


. —” place one foot of the Compaſles in 
E the point C, then opening them 

| to a convenient diſtance, mark the 
Line AB in two points with the 
ſaid diſtance, as in the points A and 
A. B* ; then with one foot of the Com- 
D paſſes in the point A deſcribe the 

Arch EF; and with one foot in 
'the point B, deſcribe the Arch GH, 
CG. - then from the point C, and by the 
Wn SH Interſection of the ſaid two Arches, 
draw the Perpendicular which was 


required, | 
PROB. IV. 
Fo bet fall a Perpendicular on the end of a Line, 
| from a Point aſſigned. | 
ET the Line given be AB, upon the end of which let it 
LL be required to let fall a Perpendicular from the point C ; 
to do which, from the point aſſigned C, draw the Line CA, 


which divided into cqual parts, as in the point D, then one 
| point 


Fd 
» 
£ 


[Geometrical P2zoblems. 
point of the Compaſſes reſtng in 
1 - the point D with the fame di- 
k ſtance (vi2.of half the line AC,) 


D 


F deſcribe the Arch EF ; then from T® 
4 the point C, to the Interſection A C 
: ofthe Arch EF with the line AB x xE B 


| draw the Perpendicular which 
was required. 


PROB. V: 


4 To draw a Line Parallel to a Line given. 


- LE T AB be a line given, to which is required to draw a 
line Parallel; to do which firſt take in the Compatles 
the diſtance at which the Paral- 
lel line 1s to be drawn, and then ——_——— 
| | ſetting one foot of the Compaſl- ed 
ſes jn the point C, on the line C D 

AB deſcribe the Arch E; and 

with the ſame diſtance, with one foot of the Compaſſes in the 
point D,. deſcribe the Arch F 3 then laying a Ruler to touci 
the Convexity of the two Arches, draw the Parallel as was 
required. | | 


PROB, VI. 
To draw a Line Parallel to a Given Line, that ſhall 


yo Line. ' 

| Uppoſe AB the Given line, and it is required to draw 2 
line Parallel thereto that ſhall paſs through the point C: 

firſt, take the neareſt diſtance | 

between the ſaid point and the 

given line, and with the ſaid —F—= | AO— 

diſtance, ſetting one foot of E-- F B 

the Compaſles in the point D, D 

deſcribe the Arch EF; then by 


the Parallel as was required. 
LD a4 - PROB, 


paſs through a Point aſſigned over the ſaid Groen 


the Convexity of the ſaid Arch, and the given poiat C, draw | 


Fon > 26 HI 


|. s Geometrical Pzoblems. : 
| PROB. VII. Ji 


| To make an Angle Equal to any Gruen Angle. | 5 
| C 'rpoie ABC an Angle given and it is required to make { in 
| another Angle equal thereto : to do this, firft, draw the I 
| line DE, then with any con- i 
venient diſtance leſs than AB, A — 


defcribe the Arch GH ; then 
placing the Compaſles at D, 


with the ſame diſtance which ® |} & 
ſwept the Arch GH, ſweep the ith 
Arch KL ; then take the length 
of the Arch GH in the Come | 
paſles, and ſetting ane Foot in 
the point L, crofs the Arch LK [ 
| in the point K, then through 
- | the point K draw thelineDF ; then is the Angle EDF equal a F 
, . to the Angle ABC as was required. | f | & 
1 PROB. VIIL F Li 
To bring any three Points not ſituate in a Right Line, F® 
ff into the Circumference of a Circle, Gd 
: i By T the three points, through which the Circle is to paſs, 3 ac 
|| be ABC : take above half the-diſtance between the two 5 th; 
*/ points A and B in the Copppaſſes, and one foot of the Com- 
paſſes being in the point A, 


with the ſaid diſtance deſcribe 
the arch ED, and with the 
ſame diſtance, one foot of the 
Compaſles being in the pointB, 
mark-thearch EDin the points 
ED, and draw the right line 
ED ; then take above half the 
diſtance between the points C 
| and B in the Compaſſes, and | 

1 one foot ofthe Compaſſes being in the point C, with e 
} thefaid diſtance deſcribe the arch FG ; and with the _ di- | 
| | ; | CRE ance, 
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Qf Utght angled T2iangles, 9 


ſtance, one foot of the Compaſſes being inthe point B, mark 
the arch FG in the points F andG,and draw the right line FG. 
| Now wherethe two right lines DE and DG, being continued, 
J interſect each other (v7. in the point H) is the Center of 
'J the Circle which was required. 


CHAP, Il. 


Containing the Dofrine of Plain 7] riangles, 
Right Angled and Oblique. 


Triangles are either Plain or Spherical. 


Of Plain or Right-lined Triangles. 


Ere firſt take a few general Rules about them. 

I, A plain orright lined Triangle 1s a plain Figure 

contained or comprehended within three right or ſtreight 
Lines, joined together with three Angles or Corners. | 

2. Theſe plain Triangles are either Right-angled, that is, 
having one right Angle, or elſe Oblique-angled, that is, 
without a right Angle ; and having all the three Angles either 
3 acute, that 1s, leſs than go d. or elſe one of them obtuſe, 
5 that is more than god. T7] 

3- In either ſort of theſe Triangles the three Angles are al- 
ways equal to two right Angles, that is, 180 &- 

4. In a right-anglted Triangle, the right Angle being al- 
ways go d. the other two Angles make alſouſt go 4. in fuch 
manner that one is the Complement of the other, ſo that one 
ofthem being known the other is alſo known. 

5. The Lines about the right Angle, ſome call them Sides 
I ſome Legs. But in right-angled Triangles for better diſtin- 

Ction we will call BA the Bottom-line, the Baſe ; AC the 
| Upright-line, - the Perpendicular 3 and BC the Slope-line, 
the Hyporenuſes ; 

| 6. Every Triangle hath fix parts, to wit three Sides and 
three Angles, and theſe are all proportional one to _—_— 
| | be 
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xo Of Kight angled Triaugles. 


ſo that any three of them being known, the other three may 
be found out ; unlefs it be the three Angles of a plain Triangle, : 
which only ſhews the Proportion! of the ſides, but you may 


make one fide what length you will. 


(I.) Of Right-angled Plain Triangles. 
CA-SE I. 


The Angles and one Side of a Right-angled Triangle bei, 
8 given, to find #4. fr Sides, © 


Example. In the Right-angled Triangle BAC, the Angle 
at A being known to be aright Angleor god. and the Angle 


at B being known to be 36d. 52 m. and the Side BC being 
known to be 350 inches, feet, 
yards, poles, miles, leagues, or 


ther two fides ? 


The Angle at C is known by 
the fourth Rule before-goipg ; 


Triangle, the Angle at C is the 


any other kind of meaſure; + 
how may I find hereby the o- * 


. and fo this being a right angled 


JEET IPE 


PIY 


. Complement of the AngleatB. | 


Take therefore the Angle, B, 36 d. 52 mn. out of go d. and 
there reſts for the Angle at C, 53d, 8 m, 


To find the fide CA, work by this proportion. 


As the Sine of ary Angle to the Side oppoſed thereunto : 
So rs the Sine of any other Angle, to the Side oppoſed 
thereunto. 

And ſoon the contrary, As any Side, &c. 

So that in this Triangle BAC, having the fide BC 350 d. 
oppoſed to the Angle at A god. you may thereby find the 
fide AC, which 1s oppoſed to the Angle at B, that Angle be- 
ing known to be 364. 52m. for, 5 


As 


Of Kight-angled Trianples. rx 


As the Radius or Sine of the Angle at Aged, 10.0000000 


To the oppoſite Side BC, 350 2.54406%L0 
So x the Sine of the Angle at B 36d. 52m. _ 9.7781186 
Tothe oppoſite fide AC, 210 X2.3221366 


Add the ſecond and third Numbers together, and from the 
Sum ſubſtratt the firlt, which becauſe it is the Radius, it is 
done by cancelling the firſt Figure x, fo the Remainder is: 
2.3221866 which is the Log. of 2 16 for the fide defired. 

Thirdly, by the ſame Rule you may find the fide BA, 
which is yet unknown, by its proportion to the oppoſite An- 
gleatC, which is 53d. 8m. * 


As the Radius or Sine of-god. I0,0000000 
To the Side oppoſed BC, 350 2.5440680 
So the Sine ae Angle C, 53d. 8m. 9.9031084. 
To the Side BA, 280 x2.4471764 


Which cancelling;the Radius, the Remainder is the Logarithm 
of 280, for the Side BA, and thus you have all the fix parts 
of the Triangle. 

CASE II. 


Two Sides, one of them oppoſite'to the right Angle, being 
given, to find the Angles and third Side. 
Theright Angle being oppoſed unto one of the given ſides, 


you may work by the proportioa of the oppolite Sides and 
Angles, for, 


As any known Side, to the Sine | C 
of the Angle oppoſed thereunto : © 
Sos any other Side to the Sine of * "s 2 
the Angle oppoſed thereunto. 

Examp. In the Triangle ABC, 9} XN © .* 


let the two given ſides be AB,280 _ 
and BC, 350, which ſide BC, is 
oppoſed to the Angle A, being 
known to be 50 4. 

Firſt to find the Angle at C, 
oppoſed to the fade AB, 


I2 


Of Kight angled Triangles. 


| As the $:ide BC 350 Log. 2.54 40880 
i | To tbe Sine of the oppo [ a | 
EET EET 
qi | Sum 12:4471580 


To the Sine of the Angle C, 53d. 8 m. 9.9030900 


Add the ſecond and third Numbers, and from the Sum 


| | 
tf | thereof ſubſtraft the firſt, the Remainder is the Sine of the 
'' Angle deſired, which is 53 d. 8 m7, almoſt. 


Secondly, now this Angle being known, the Angle at B, 


1s the Complement thereof, which is 36 d. 52 mm. 


Thirdly, for the Side CA, having found the oppoſite An- 


gleat B to be 36 d. 52 m1, you may find it as before in the 
Liſt Propofition. - 


As the Radius or Sine of the Angle at A god. 10.c060000 
To the oppoſite ſide BC 350 2.5440680 


; Sors the Sine of the Angle at B36d. $2 1m. ' 947781186 


To the fide AC 210 
CASE II. 


£2.3221866 


* Ina Right- angled Triangle, the two Sides including the right 


Angle being given to find the Angles and third Side. 
ExamiInthe Triangle BAC, 
G C ſuppoſe the Side BA to be 280, 
; and the fide AC to be 210, and: 
the Angle A between them to 
be a-right Angle-9o d. to find 
the other parts of this Triangle. 
You may make either fide the 
Radius, but we will ſuppoſe the 
fide BA to be the Radius ; fo 
the fide AC is' the Tangent of 


\y, : the Angle at B, and the Angle at C is the Complement of the 


A 


i 
SS 
%4 


— 


ads Ne ran. CR 


ngle at B. Firſt, to find the Angle B. 

' As the oneſide BA, 280 Log. 2.4471580 
To the other fide AC, 210 2.3222193 
So is the Radius Tang. 45 9d. 10,0000000 

Sum 12.3222193 

To the Tangent of 36 d, 52 m. 9.37 50613 
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Of Oblique Triangles. 'E: 


Which is the Angle at B, the Complement whereof being 
53 4. 8m. is the Angle at C. Thenfor the fide BC. | 
As the Sine of the Angle B36d. 52 m. _ 9.771186 


To ats oppoſite Side AC 210 2.3222193 
So the Radins, or Sine of 90 d. 10,0000000 


Sum _12.3222193 
To its oppoſite Side BC 350 ® 25441007 


( II.) Of Oblique Triangles. 


CASE I. 


Two Angles of an Oblique Triangle being given, and a Side 
oppoſed to either of them, to find the other Sides. 


Example. In the Triangle ABC, the Angle at A is 36 d- 
the Angle at B is 45d. and 
the Side BC is 290. To - 
find the reſt of the parts of 
this Triangle. The Angle 
C, is the Complement of . 
the other two Angles to 
130; for the three Angles = ad _ . 
always make 180d; asin A ; | B 
the third Rule : So that theſe two Angles A, being 30 d. and 
B45 d. being added together, make 75 d. and their Com- 
plement to 180. being 105 4. is the Angle at C. 
The Angles being all thus known, the Sides unknown may 
be found, as follows. To find the Side AC, 
As the Sine of the Angle A 3od. _ 9.6989700 
To the Side oppoſed to it CB 290. 2.4623980 
So the Sine of the Angle B 45 de _9.84948356 
Sum of the ſecond and third 12.3113930 
To the opfojite Side AC 410 2.6129130 


In ſuch Cafes as theſe, when you have a Sine or Tangent 
: In 


——— 


bs Of Oblique Angles. 


n the firſt place you may work by the Arithmetical Comple- 
ment thereof, - and fo ſave the Subtraction, as ſhall be ſhown 
in the uſe of the Logarithms preceeding the Table of Log. 
Thirdiy, then to find the other fide AB, by the oppoſite 
Angle at C, which is 105, Here becauſe the Angle exceeds 
co 4, you muſt take the Complement to 180 which is 75+ 


As the Sing A 30d. Arith, Compl. 0.3010300 
To the Side&®ppoſed CB 290 2.4623980 
So the Sine of 75d. 9.9849433 
To the Side oppoſed AB 560 X2.7433718 


- Thus you have all the parts of the Triangle, 


PASTE 
Txwo Sides of and an Angle oppoſed to one of them being given, 

; to find the other Angles and a third Side. 
This is but the Converſe 

C of the former, 

Example.In the Trian- 
gle ABC, let the the ſides 
given be AC 41o, and CB 
290, the Angle oppoſed 
at A 30d. to find the 
AngleB. 


As the Side CB 290 Compl- Arith. 6.5376020 
To the Sine of the oppoſed Angle A 30d. 9.9989700 
So the Side AC 410 *2.6127339 
To the Sme of the oppoſite Angle B 279.3493559 


Which is 444. 59m. 


Now the Angle A being 30 d. and B 444. 59m. which' 


make 74 4. 59 m..the Angle C mult be 105 d. 1 m. the Com- 
plemeat to 180, and the Side- AR oppoſed thereto may be 
toand as in the firſt Caſe 560. 
CASE II. 
Two Sides of an Oblique Triangle, with the Angle contained 
between them being yiven,to find the other Angles and Side, 
In the Triangle ACD let the Side AC be 410, and the Side 
AD 5&0, and ihe Angle berveen them at A 3o 4. and it is re- 
quired to find the other two Angles, and the fide CD. To 


EE rr _ 


dit 


Of Oblique Triangles. 
F*, 


A |] 

To reſolve this Oblique Triangle, it is a plain way fo re- 
duce it into two right-angled Triangles, by letting fall the 
perpendicular CB from the Angle C. 

Firſt, in the right-angled Triangle ABC, you have the 
 Hypotenuſal AC 410, and the Angle at A 30 d. Therefore 
as in Caſe I. | 
As Sine B god. to AC 41o, andas AB355 toTang. ACB 60d. 
So Sine C 60 d. 20 AB 355, and ſo BD 205 to Tang. ACB 459. 

The Angles ACB and ACB make the angle ACD 105 9, 
and therefore the angle at D is 45d. 


Another way to perform this, 
Take the Sum of the two ſides, and $ Szde AD 560 
difference of them, and work thus. S:de AC 410 


; vous on 
Diff. 150 


As the Sum 970 Arith, Compl. OT 322 
To the Diff. of the two ſides = —_= 
So Tang. of balf the Sum of the Ang. unk. 75d 10.5719475 
To Tang. of the diff. oſhalf Ang. 29d. 39m. 19.5612 671 
This added to half the Sum of the Angles 4. 
unknown , ſhews the ome angle to be 75 O 
104 d. 59m. and ſubtracted trom it, ſhews 29 59 
the leſs angleto be 4.5 d. 1 2. Palagnss — 
* And thus having all the angles, you may 249? 
find the unknown fide CA, by Caſe I, BE 
| CASE 


a 


(; //. x76 - Of Oblique Triangles. 
| | CASE 1V. - 
| Having the threg Sides of an Oblique Triangle, to find 
1; the Angies. 1 
| | ! | 1 
4 i | | 
il : 8 : 
Fi Wk) r 
|| : 
If | As L : Lo a 
[| A. E "— D " 
Fi In the Triangle ACD, (oppoſe the greater 5 AC = 410 : 
Ft! fide AD be 560, the two kefler fides CD 2:90 
Rf | q The Sum of theſe two #700 
I9i0h: The Difference of them 120 
if A's the greateſt ſide 560 Comp. Arith. 7.251820 
| To the Sum of the two leſſer 700 2.8450080 ] 
L | So the Diff. of them 120 : 2.0791812 e 
| Tb a fourth Number 150 xF2.1760112, il & 
w | This 150 i$ AE, a partof the greateſt fide, which. being 
'} ſubſtracted from it, the perpendicular will fall in the middle © t 
"v of the Remainder and fo part in two,right angled Triangles. i a 
Nil t 
4 Thus.the greater Side AD being 60 
\} | The part:to: be:ſubtratted : 5oll £ 
There remaims ED 410 c 
The Half whereof is DB 205i, 
which is the place where the Perpendicular CB falls, and is || © 
Ui | the Baſe of the leſfer Triangle DBC : and this ſubtracted from 
Bil} the greater ſide leaves 355; 1or-the Baſe of the greater Tri- | * 
1M}, angle ABC | Now 
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Now having theſe two Baſes of theſe two Triangles, and 
their Hypotenuſes 410, and 290 given before, you may by 
the ſecond Caſe find all the Angles. 
I. Inthe Triagle ABC, 
As AC, 4to, to SineB go deg. 
So AB, 355» to SineC 60 deg. 
The oa gg whereof is the Angle A 3o deg. 
2. Then in the Triangle CBD, 
As CD 290, to Sine B go deg. 
So BD 205, to Sine C 45 deg. 
Whoſe Complement is the Angle at D 45 deg- 


ad 


Thus in the firſt T11angle ACD, we have found the Angle 
at A to be 3od. the Angle at Dto be 45, and the two Angles 
at C to be 60 d. and 45 d. theſum 105 d. 


—_—_— Sc 


CHAP. 1 
Containing the Doftrine of Spherical Triangles, 


jo Ere likewiſe you may take a few general Rules for the 
better underſtanding theſe Triangles. | 

1. Theſe Spherical Triangles conſiſt of fix parts, that 1s, 
three Sides and three Angles, any three of which being knowg, 
the reſt may be found. 

2+\The three fides of a Spherical Triangle are Arches of 
three great Circles of a Sphere, and as the tides. of plain Tri- 
angles are meaſured by a ſcale of equal parts, ſo theſe are to 
be meaſured by an Arch of equal degrees. 

3. A great Circle divides the Sphere.or Globe into two 
equal parts; as the EquinoCtial, the Ecliptick and the Mert- 
dians, &c. . ; 

4+ The ſum of the ſides of a Spherical Trianpte are leſs 
than two Semicircles. ; 

5. The ſum of the three Angles of a Spherical Triangle 
are greater than two right dings, bat lefs than fix, 0 
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6. A Spherical Triangle is either rectangular or oblique- 
angular. . 

7. The fines of the Angles are proportional to the fines of 
thiir oppoſite fides, and on the contrary, the fines of the 
ſides are proportional to their Oppoſite Angles. 

8. In —__ Triangles the fide oppoſite to the right 


Angle is called the Hypotenuſe, the other two are called Legs. 


Of Right angled Spherical Triangles. 
CASE. I. 


The Hypotenuſe and one of the Oblique 

' Angles being known, to find the Leg 
oppoſite to that Angle. 
In the Right-angled Triangle ABC, AC 

is 30 dep. and the Angleat A 23 d. 30m, A 

It is required to find the Leg BC oppoſite 

to the Angle at A, B 

As the Radius or Sine of go deg. 10,0000000 

To the Sine of the Hyporenuſe AC 30 deg. 9.6989700 
$o the Sine of the oppoſite Angle A 23d. 30m. 9.6006997 


To'the Sine of the Leg BC 11 d. 30 m, 29-2996697 


CASE, IL 


The Hypotenuſe and one of the oblique Anples being known, 
s to find the Leg adjacent 4 has, Angle. x 


&s the Radius to the Coſine of the Angle known, 
So the Tangent of- the Hypotenuſe to the Tangent of the 


Leg required. 


As the Radius or 90.d. | | I0.0000006 
To the Coſine of A, Coſe 2:3. 30. 9.962397 
Ssthe langent of AC, Tang. 30 deg«  9.7614394 
To the Tangent of AB, 27 d. 54 me 79-7233372 


CASE 


—<—_—_ It I 
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CASE IIL 


The Hypotenuſe and one of the oblique Angles being known, 
ro find the other Oblique pm ® 


Asthe Radius to the Cofine of the Hypotenuſe, 
So the Tangent of the Angle given, to the Co-tangent of 
the Angle required. 


CASE IV. 
The two Legs being given to find the Hypoteninſe. 


As the Radius to the Coſine of one of the Legs, 
| So wx Coſine of the other Leg, to the Coſine of the Hy- 
Dotenule. 


CASE V. 
be two Legs being given tofind either of the oblique Angles. 


asths Sine of the Leg next the Angle required, is to the 
KR AC1IUS- | 
So is the Tangent of the oppoſite Leg, -to the Tangent of 
he Angle Required. 
CASE VL 


Dne of the Legs and the Oblique Angle next it being given, 
FRge eo find the Topeeenuſe, n 


As the Cofine of the Angle given, is to the Radius, 
So the Tangent of the Leg given, to the Tangent of the 


tenuſe. | ; 
REIN CASE VIL , 
I the Legs and che Oblique Angle next it bein r known, 
| f s ro find pre way, wing n 


As the Radins to the Tangetit ofthe Angle given, F 
z 
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So the fine of the Leg given to the tangent of the Leg re- 


quired. 
CASE VIIL 


Onetof the Legs and the Oblique Angle next it being given, 
_ S find the why Oblique Angle. WY 


As the Radius to the fide of the Angle given, * 
So the Coſine of the given Leg, to the Cofine of the Angle 


required. 
CASE IK 
One of the Legs and the Angle oppoſed to it being known, to 
find the Hypotenuſe. 


As the fine of the given Angle to the ſine of the given Leg, 
So is Radius, to the fine of the Hypotenuſe required. 


CASE &X 


One of the Legs and the Angle o poſite thereto being give | 
to find the other Leg. _ 


As the Radius to Tangent of the given Leg, 
So is the Tangent Complement of the given Angle, to the 


fine of the given Leg required. 


: CASE XL. 
One of the Legs and an Angle oppoſite thereto being given, 
| ; 4 fine the py - Oblique Angle. = 
As fine Complement of the given Leg isto the Radius, 
So is the fine Complement-of the given Angle, to the ſine 
of zhe Angle required. 


Wo 


| CASE XL 
The Hypotenuſe andone of the Legs being given, to find the 
Angle adjoining to the given Log. 
'*.. As Radius to the Tangent Compl. of the Hypotenulſe, 
So is Tangent'of the;given Leg, to the fine Complement 
of the Angle required. 


CASE 
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| CASE XI 


The Hypotenuſe and one of the Legs given, to find the Angle 
oppoſite to the given Leg. 


As the fine of the Hypotenuſe to Radius, 
So Is the fine of the given Leg, to the ſine of the Angle re- 


quired, 
CASE XIV. 


The Hypotenuſe and one of the Legs being given, to find th® 
* other Leg. 


As fine Complement of the given Leg is to Radius, 
So 1s the fine Complement of the Hypotenuſe, to the ſine 
Complement of the Leg required. 


CASE XV. 
The two Oblique Angles being given, tofind the Hypotenuſe. 


As the Tangent of one of the Angles is to the Radius, 
So is the Co-tangent of the other Angle, to the Coſine of 


the Hypotenuſe- 
CASE XVI 


The two oblique Angles being given, to find either of the Legs 
adjacent to the Leg required. 


. As the fine of the Angle adjacent to the Leg required to the 
Coline of the other Angle, 
So is Radius to the Coſine of the Leg ſought. 


Of Oblique Spherical Triangles, 


CASE I. 


Tivo Angles and a Side oppoſite to one of them being given, 
to find the Side oppoſed to the other. 

As the fine of the Angle oppoſed to the fide known, 

To the ſine of the given fide. 

Sq is the fine of the other Angle oppoſed, 


To the ſine of the fide required. 
; | -B 3 Example 


_ —_ 
CE SED) Oo wo on Rs "y 
wy 
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Examp.In the Triangle ADE to A. 
having the fide AD 3o deg. the 
Angle at A'23 deg. 3o min. and 
the Angle at E 38 deg. 30. min. 
to find the fide DE. 


As $.E to s.AD; So s.A to 
S-DE, which will be 184. 41m, P 4 


CASE IL 


Tivo Sides and one Angle oppoſed to one of them being ogtveu,t0 
| find the Ky - oppoſed Angle. pom "y 

This is but the Converſe to the laſt Caſe, and is as fol 

OWS. : | 

As the fine of the fide oppofite tothe given Angle, 
To the fine of the given Angle ; NE 

Sois the Sine of the other given ſide, 

To the Sine of the Angle required. 


CASE IIL 


Two Sides together leſs than a Semicircle with the Angle 
comprehended given, to find the other Angles. © 


They may may be found at two operations by a Proporti- 
on, demonitrated in the Trigonometry of the learned Mr. 
Oughtred. - | | | 

As the fine of half the Sum of the ſides, 

To the Co-tangent of half the contained Angle ; 

So the ſine of Fat the difference of the ſides, 

To the Tangent of half the difference of the Angles. 


Again, <- 
As the Cofine of half the ſum of the ſides, 
To the Co-tangent of half the contained Angle; 
' $0 the Cofine of half the difference of the fides, 
To the Tangent of half the ſum of the Angles. 


Add the half difference to the half ſum, and you have the 
greater 


RE and ao AKhuu 
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Breater Angle ; but ſubtract it and there remains the leſſee * 


Angle. - 


Example, In the Triangle 
ABE,. there is given, 
DAE 374d.03m. & ADE 3 
AE 69 47 and | S, 
AD 46 53 CAED)< 


The Operation. | & 
AR 69 d. 47 m. * Tf . E 
AD 46 53 
Sumits 4o half Sum 58 d. 20 m. 
Differ. 22 * 54 half Diff.un 27 
DAE 37 3 half thereof is i8d. 31m. _— 
0. Ar. 


As S. half Sum fides AE and AD 58d. 20m. Log. 0.0700109 


To S. half Diff. Sides IT 27 9.2977983 

"$0 35 T.C half DAE 18 31 19.4750605 

To Tan. half Diff. 4ng. D and E 34 51 19,.8423597 
| | . Co. Ar. 

As S.C. half Sum fides AE and AD 59d. 20m. 0.,2798601 

To S. C. half Diff. Sides 11 27 9.9912696 

So s T. C. half DAE 18 31 10.4750605 


To Tang. half Sum Angles D and E 79 49 10.7461902 


half Sum Angles Dand E 79 49 
half Diff. 34 5' 
| Sum 114 4oADE 8 wr 
Rem. 44 58AED SOOPHE 


Note. If the Sum of the two containing fides excecd a Se- 
mieircle, then ſubtract each fide ſeverally from 180d and 
proceed with thoſe Complements as with the (ides given in 
this Example aforegoing, the Operation produces the Com- 
plement ofthe Angles ſought to a Semi-cirele. 

By CASE 


6” 4 
ALOE «4 
* 


= 
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CASE IV. 


Two Angles together leſs than a Semi-circle with the Side 
between them, to find the other Sides. 


'Tis performed at two Operations. 
As the Sine of the half Sum of the Angles, 
To the Sine of half their Difference, 
So is the Tangent of half the interjacent Side, 
To the Tangent of half the Difference of the other Sides. 


* Again, 

As the Cofine of half Sum of the Angles, 

To the Tangent of half the interjacent Side. 

So the Cofine of half their Difference, 

To the Tangent of the half Sum of the other Sides. 

If balf the Difference of the fides be added to balf the ſum 
of the ſides, it makes the greater fide ; but ſubtracted from 
it leaves the lefler. 

Note. If the ſum of the given Angles exceed a Semi-cirle, 
ſubtract eachr Angle from a Semi-circle, and proceed with the 
Reſidues, the Operation will produce each fides Complement 
to 180 d. 

CASE V. 

D Two Sides with an Angle oppo- 
ſte to one of them being gi- 
ven, to find the third fide ; the 
kind of the Angle oppofite to 


the other fide being fore- 
knoron. 
Example.In theTriangleADE 


i * there is given AD 46d. 5397. DE 
A = 38d nr” ch AED 45d. to find 
2 the fide AE. ; | 
Firſt, find the Angle oppoſite to the other fide by the ſe. 
cond Caſe, and then you have two fides and their oppoſite 
Angles. Find the third fide *by the following proportion. 


As the Sine of half the Difference of the Angles given, 
To Tangent of half the Difference of the fides given: 


= 


tn) COWq% 


tn) Ck) % 
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So the Sine of half the Sum of thoſe Angles, 3 
- To the Tangent of half the fide required. 


The OPERATION. 


: | Co. Ar. 
As Sine AD 46d. $3m Log. 0.1366989 
To Sine AED 45 023 _ 9©.8494850 
So is Sine DE 38 28 9.7938317 
To Sine DAE 379 03 _ 19.7800156 
ADE 45 oo 
'DAE 37 03 
Sum $2 oz half Sum 41d. o1m. 
Diff. 07 57 half Diff. 03 58 
AD 45 53 | 
DE 38 28 ' 
Diff. 08 25 .half Diff. 4d. 1:m. 
: Co. dr. 

* As Sine balf Diff. Angles A and E 0:9. 5B. Lor.1600439 
To Sine half Sum Angles 41 Ot 9.8170882 
So Tang-.balf Diff. Sides ADaxnd DEog4 1: 8.8659055 
To Targ. half AE required 4234 52 19.8430376 
jg 34d, 52m. 

34 52 
Doubled 6y 44 AE required. 
CASE VL. 


Tivo Sides with an Angle oppoſite to one of them being given, 
| to find the Angle included, or between them, the Species 


of the Angle oppoſite to the other ſide being foreknown. 


Firſt, find the Angle oppoſite to the other ſide by the fe- 
cond Caſe, and then we have two Angles and their oppoſite 
fides, to find the other Angle by the proportion following, 

As the fine of half the difference of the fides, 

To the Tadgent of half the difference of the Angles : 

So is the (ine of half the ſum of the ſides, | pi: % 

as - » 
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: Tothe Co-tangent of halr the Angle required ; that is, to 
the Tangent of an Ark, whoſe Complement is half the Angle 


required. 
CASE VIL 


Tivo Angles with a Side oppoſite to one. of them being given, 
eo find the third Angle, the kind of the Side oppoſite to 
the other Angle being foreknown. 

Firſt, find the Side oppoſite to the other Angle by the firſt 
Caſe, and then we have two Angles and their oppoſite fides, 
to find the third Angle, by the following proportion. * 

As the Cofine of half the difterence of the fides, 

To the Tangent of half the Sum of the Angles : 

So the Cotine of kalf the Sum of the ſides, 

To the Co-tangent of half the contained Angle, 


CASE VIIL 


Two Angles with a Side oppoſite to one of them being given, 
to find the interjacent Side, the kind of the Side oppo- 
fre to the other Anzle being forenkown. 

Firſt, find the Side oppoſite to the other Angle by the firſt 
Caſe, and then ygu have two ſides, and their oppoſite Angles 
given, to find the third fide by the Proportion following. 

As the Coline of half tho difference of the two Angles, 

To the Tangent of half the Sum of the two fides : 

So the Cofine of half the Snm of the two given Angles, 

To the Tangent of halt the third Side. 


D CASE I. 
Two Sides and their contatmned 
Angle being given, to find 

the third S1de. 
Examp. In the Triangle ADE 

there 1s given. 
| ty op 55m, _ F 
AD 81 50 : required. 
& DE 38 28 : 

6 The 
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The Reſolution of this and the following Caſe is deduced 
from the Lord Naprers Catholick Propoſition, (the Oblique 
Triangle, by a ſuppoſed Perpendicular ,being reduced into twa 
ReQtangulars)- by Mr. Collins in his Sector on a Quadrant, 


The Operation. 
As Radius - Lop.10.0000000 
To $i.Co. ADE the contained Ang. 137d. 55m. 9.8262114 
So is Tang. DE the leſſer ſide 33 28 9.9000965 
To Tang. of a fourth Arch 28 o2 x9.7262979 
If the contained Angle be leſs than 9o deg. ſubtract the 


fourth from the greater ſide ; but if it be greater than go d. 
from its Complement to 180 4. the Remainder is the Reſt- 


dual Arch. 
Com. Arith. 
As S, C. of the fourth Arch 28d. 02m.Log.0.0541995 
ToS. C. of the Reſidual 70 08 9.5312649 
Sois $. C. of the leſſer ſide DE 38 28 9.8937452 


Tp S.C. the fide required AE 167 32 £9.4792096 


CASE AX, 


Two Angles and the interjacent ſide D 
being given,to find the 3d. Angle. 
Example. In the Triangle ADE, 
there is given, 
ADE 1144. 39m. 
DAE 37 03 c AED required. 
AD 46 53 
The Operation. 
As Radius Log- 10.00000 
To S5. Co. AD the interjacent fide 46d. 53m. 9.8347297 
So 5s Tang. DAE the leſſer Angle 37 03 > 


To Tang. of the fourth Arch 27 17 x9.7127324 
' If the Interjacent Side be more than a Quadrant, ſubtract 
the fourth Arch from the greater Angle, ifleſs, from the n 
Angles 
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Angles Complement to 180d. the Remainder is the reſidual 
r 


I. | Com. Arith, 

As S.C,of the fourth Arch 27d. 17m.Log.0.0512201 
To S. C..of the Reſidual Arch 38 og 9.3961369 
So 35 $4. Co, DAE the leſſer Angle 33 03 9.9020628 


To $3. Co. AED the Angle requiredas ol x9.8494198 


In this and the foregoing Caſe the AﬀeCtion of the re- 
"—_ Side or Angle, may be determined by the Reſidual 


For if the contained Angle, or Interjacent Side, be leſs 
than a Quadrant, and the reſidual Arch more, or when the 
contained Angle, or interjacent fide is greater than a Qua- 
drant and the Reſidual Arch leſs, the fide or Angle required 
1s greater than go d. in all other Caſes leſs. 


CASE NM. 


D Three Sides piven, to find an 
Angle. 


Examp. In the Triangle ADE, 
there is given, 
AEr11od, 13m. | 
' AD 81 5o Tavy requared. 
A. EDE 38 28 


For the Reſolution of this Caſe take this Direction. 

Add the three fides together, and from their half ſum ſub- 
tzact the (ide oppoſite to the Angle required. I 
© Thento the Complements Arithmetical of the Logarithm 
Sines of the containing Sides, add the Logarithm Sines of the 
half fum and Remainder : half the total of theſe four Loga- 
rithms is the Sine Complement of half the Angle required- 


The 


AD "i- Ws The cont ain- 
DE 38 $ ing Sides. 


3 AE110 73 3 half fin T150. 15m $ Ns 09563002 
F: Sum:go 31 Rem of ce FS. 29431743 

þ. ſumii5 15 Sum 19» 19-1101562, 
C- Rem. o5 o2 S. C, 68 58 half Sum 9g. '9:5550781 


required. 
CASE 


Examp. In the Tg ADE 
there is given. 
ADE 37d, 55m. 
AED 45 ©Oo 
DAE 26 23 

This Caſe is likewiſe perform'd 
by the dire&tion- 1h the eleventh 

' Cife, the nw being converted 
info-{tdees, 


DE mopred, 


Semi-Circles 
Com. ADE 42d. o5m. The achacent 
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The Operation. 


Three Angles given, to find a Side. 


the fides-into A 
gles, by taking the Complement of the greateſt Angle to a 


29 


F. Co. Ar. 0.0044266 


Which being doubled, produces ADE 137 deg. 56 min. 
R1L. 


S, Cs. Ar. c.1737886 


»- AED 45 '©0 . Angles. US, Cor Ar. 0:1595150 

DAE 26 23 half Sumre6. 44m.$. : 9.92227J2.1 
n Sumr13- 28Rem. 3o -21 S. - 9.7035329 
” hatf Sum = 44+ | Som. 19. 9591086 
p Koms. 21 S. C. 19 15 | half Sam. 9.9759543 


' quired, 


Which, A doubled, gives' DE 33 deg. 30. min. re 
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CHAP. IV. 
Containing Problems of Sailing by the Plain Sea 
Chart, commonly called Plain-Sailing. 


Avigation is commonly diſtinguiſhed into three ſorts, 
Plain Sailing, Mercator*s Sailing, and Circular Sailing; 
or Sailing by the Arch of a great Circle. - 

Plain Sailing, or —_ by the. Plain Chart, is the plain- 
eſt, and the foundation of all the reſt, and near the Equi- 
noCtial there is need of no other to be uſed, becauſe there 
the degrees of Longitude, as well as the degrees of Lati- 
tude, are all equal ; each degree being divided into 60 
Minutes or Miles, though they are ſomewhat more. than 
2 Miles, each Minute or Mile containing about 6000 

cet. 


Tn this Art the Seaman hath theſe _ 
Firſt, he hath his Compaſs to direct him which way he 


fails; which is divided firſt into four Cardinal Points or Qyar- 
ters, Eaſt, Weſt, North, Sonth, and each of theſe Quarters 
aredividedinto eight equal Parts, commonly called Rumbs, 
making in all 32 Points. So that ſteering by the Compaſs, 
well made and-duly rectified, the Sea-man always knows 
which way he fails, to a ſmall matter. 

The ſecond Help the Seaman hath in keeping his account, 
1s a Careful Obſervation (by the Log-line or ſome other good 


way) how many Miles or Leagues he fails every hour, and ſo. 


every watch, and every day. 
The third Help is the knowledge and obſervation of the 
Latitude, both * the place frota whence he fails, and where 


he is arrived, or whither he js to fail, 


Ard ; 
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And out of theſe three things, by the Doctrine of plain 
Triangles he comes to know all that 1s neceſlary for the keep- 
ing of his account: fo that he may know at any time where 
he is, how far he hath ſailed, and how far he is yet to fail, and 
which way, or upon what point of the Compaſs he is to ſteer, 
and all this by theſe few Rules of Rectangular Triangles: 


PROB. I: 


The Courſe and Diſtance given, to find the Difference of 
Latitude, aud the Departure. 


Example. A Ship failing N. E. by N. 372 Minutes, I de- 
msnd her Difference, Latitude and De- BR . Pl 
parture. 7 ; ; 

In the Triangle ABC, 

AC repreſents the diſtance failed. 

AB the diff. Latitude. 

BC the departure. - 

BAC the Angle of the Courſe from 
the Meridian, 

ACB the Compl. of the Conrfe. 


The OPERATION, 


For the difference of Latitude. 
As Radins © Logg.10.0000009 
To the Diſtance ſailed 372, m. 2570542 
So 38 Sine Compl. of the Courſe 56d. 15 m. aIgBaes 
To the Diff. Latitude 30g min. 


#2.4903893 

s For the Departure, 
As Radius | Log,10.o0000000 
To the Diſtance ſailed 372 min; '  2.5705429 
So 38 S. Courſe 33'd. 45 min, 9.7447390 
To the Departure 206 nm. 223-3152819 


'PROB, 


- - crete, 


| 
| 


The Conrſe and Beparture given, to find the Diſtance and 
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| B PROB. II. 
- The Courſe and Difference of Latitude 
being given, to find the Diſtance, 
+ and the Departure. 

Example. A Shp failing N. W. by 
N. until her difference of Latitude be 
309 Minutes, I demand her Diſtance 
and Departure. 


the OPERATION. 
| For the Diſtance. 4; 
As S. C. of the Courſe, 56d. 15m, Log. 9.9108464 


To the differ. Latitude 30g. m, _  2.4899585 
So 15 Radius: \ I' 9.0000000 
To the Diſtance failed 371 W. 2.5701221 
| For the Departure. 
; Co. Ar. 
As Sine Compl. of the Courſe 56d, 15m, Log. 0.0801 536 
To the Diff. Latitade 309 min. 2.4899585|f 
So is Sine Cottrſe 33 d. 45 min, 9.7447399 
To the Departure *2.06 mil. 2.3148511 
PR'O B, 11. 


Difference of Latitude. 
. Example. A Ship failing Seuth 
Ealt by South, until her Departur 
{tance and Difference of Latitude, 
The Operaticn. 


For the Diſtance. 


be-206' minutes, I demand the Di 


Of Plain-Sailing. 


As S. Corſe 33d. 45m. 
To the Departure 206m. 
Sos Radius 

To the Diſtance 370tn. 


33 
Log. 9.7447390 
2.313867» 


I'0,0000000 


2.5691282 


Far the Diffetence of Latitude 


As S. Courſe 33d. 45m. 
To the Departure 205 
SoS.C.Courſe . $6 15 


To Diff. Latit, * 309 


PROB.IV. 


Co. Ar. 


Log. 0.2552610 


2.3133672 
_ 9.9198464 
X2.4339746 


The Difference of Latitud? and Diſtance given, to find the 


Courſe and Departure. 


Example. A Ship fails between 


he North and the Eaſt 372 min. JN? 
ntil her Diffcrence of Latitude be | 
bog min. I demand the Courſe 
and Departure. 


The Operation. 


For the Courſe. 


' As the Diſtance ſailed 372 min. 
To Radins | | 
Sa 1s tHÞ® DifF. Lat. 309 ni. 


MW. To che $.C. Courſe 33d. 5om: . 
For the Departure. 
As Radius 
To the Diſtance 372 mins 
So ts the Sine Courſe 33 d. 50 ms 


To the Departure 207 Ms 


Log. 2.5705429 
I 0.000000G 
2.4599535 
9:9194156 

Log. 10.00000c0 
2.5705429 
97456828 


+2.3162257 
PROB, 
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PROB. V: 
The Diſtance and Departure given, to find the Courſe and 
Difference of Latitude. 
Example. A Ship fails between 


/ A the South and the Weſt 372 min, 
until her Departure be 206 min, 
I demand the Courſe and Differ. of 


Latitude. 
The Operation« 


For the Courſe, 


B 
As the Diſtance 372 min» Log. 2.570542 


To Radius A 10.0000000 
So 2s the Departure 206 mn. 2.313867! 


\ To the Sine Courſe 33 0. 37 m- : 9.743324 
For the Difference of Latitude, 


As Radius Log. 10,000000, 
To the Diſtance 372 min. _ 2.570542 
Sos $. C.Courſe 56d. 23m. 9.920520! 
To the Diff. Latitude 309 min. X2.491062; 


PROB. VI. 


The Difference, Latitude and Departure given, to find i| 
1A _ Courſe and Diſtance. 

4 Example. A Ship ſailing betwet! 
the South and the Weſt, until he 
Difference of Latitude be 309 111 
and her Departure 206 min. I d: 
- mand the Courſe and Diſtance. 


The Operation. 
B For the Courſe, 
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As the Diff. Lat. 309 min» Log. 2.4399585 


and To Radius I 0.0000200 
veenlll So is Departure 206 min. 2.313367% 
min To 7, Courſe 339d. 41 ni. 9.32.39257 
mn, 

r. off - For the Diſtance, 
| AsS. Courſe 33d. 4m. Leg. 9.7439 817 
To the —_— 206 2.3133672 
$o is Radius 10.9000000 
To the Diſtance 371 2.:5698855 
C H A P. VI. 


ontaining Problems of Sailing by Mercators Chart, 
commonly called Mercators Sailing, 


Ere it will be naceſfary to have a Table of Meridional 

Parts, which I have taken out of Mr. 7'/:zht's Tables, 
every tenth minute of Latitude, accounting 1t in Miles or 
inutes of the EquinoCtial, the better to avoid Fractions, 
he and Mr. Norwood have defigned it, which is inferted to« 
ards the end of this Book. 


P R '@, B. [ 0 
o find the Meridional Difference of Latitide, or the Diffe- 
rence of Latitude in Meridional Parts. | 


Firſt, 3f one place be under the Equinoctial and the other 
North or South Latitude, the Meridional Parts (in the 
able of Meridional Parts) anſwering to the Degrees and 
woe? of the place having Latitude, is the Meridional Diff. 
atituce. 


Ex4nple, One place in the Latitude 37 deg, 27 m. North, 
| « C z the 


the Bgrbadoes in the Latitude 13 deg. 12 11 North, ti 
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the other under the EquinoRial. I demand the Different 
Latitude in Meridional parts, 
Lat. 37d. 27 m. 2.42.6 
' 2426 18 Meridional Diff, Latitude. 
Secondly, If two places be both in North, or both i 
South Latitude, fubtract the Meridional parts of the leſs La- 
titude from thoſe of the greater, the Remainder is the Meri. 
dian Diff. Latitude, 


Example r. 
| ; M. Part:| 
One place in the Latitude 37d. 20m. North 2411 
The other tm the Latitude 17 to North . 1045ﬀi 
The Meridional Diff. Latitude 1372 
| Exawple 2, 
M. Part: 
One place in the Latitude:45d. 56m. South 31cy 


The other in the Latitude 29 17 Sonth 
The Meridional Diff. Latitude 


Thirdly, If of the two places the one have North Latitud 
the other South, add the Meridional parts of each Latitud 


133d 
1271] 


together, the Sum is the Diff. Latitnde in Meridional parts, ; 
| Example. 7 
_ M. Parti 
One place in the Latitude 42d. 19m. South 280 
The other in the Latitude 27 1g North 170 
The Meridional Diff. Latitude 4 cl P 
PROB. IL 7 
| 0 
Both Latitudes and the Difference of Longitude between. 4 Ti 


2;v0 places being given, tofind the Courſe and Diſtance. 
Admit the Ljzard in the Latitude 50 deg. North, at 


Dil 
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ifference of Longitude 54 d. 57 m. Weſt. I demand the 
purſe and Diſtance. 
In the Triangle Abc, _ 
8 Ab repreſents the proper Dit- 
. [rence of Latitude. 
be the Departure. 
Ac the Diſtance failed, 
bac the Courſe. | 
Ach the Complement of the C 


onrſe, C 


8 Inthe Triangle ABC. 
[0451 AB repreſents the Meridional Difference of Latitude, 
BC the Difference of Longitude. | 
BAC the Angle of the Courle. 
ACB the Complement ot the Courfe. 
This being underſtood, the Proportions are the ſame azin 
e Doctrine of plain Right-angled Triangles. _ 
Y The Difference of Longitude reduced to Minutes makes 
$297 Mn ; 


To find the Meridional Difference of Latitude. 
| M. Parts, 
One place in the Latitude 50d. oom. North 3474 
The other in the Latitude 13 12 North 0799 


The Meridional Diff. Latitude 2675 
The OPERATION. 
For the Courſe. 
As Mersd. the Diff. Lat. 2675 min. Log. 3.4273233 
To Radius 10.0000008 
So is the Diff. of Longitude 3297 ms _$5-5181189 
To T, Courſe 50d. 50 m. 10.090795I 


The Courſe is South-Weſt, half Welt. = 
@ 14 = 
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For the Diſtance. 
Lat. 50d. oo m, 
Lat. 13 12 | 
Proper Dift. Lat. 36 48 which is 2203 mn. | 
As S.C. of the Courſe 39 03 Log. 9.79933) 
To Proper Diff. Latitude 2208 min, 3-34395 


So 85 Radius. 10.00000 
To the Diſtance 3505 min. 3:54465 


PROB: II. | 
Both Latitudes and the Courſe given, to find the Diſta 
and Difference of Longitude. | 


Example. A Ship fails from the Lizard, in the Latitu 
5o'deg. North, untill ſhe be in the Latitude 13 deg. 1 2 
North, her Courſe South Weſt 56 deg. 57 mins or S.W. h 
W. ſomewhat Weſterly, I demand the diſtance and differer 


of Longitude. 
The proper Diff. Latitude is 2203 1177. 
The Meridional Diff. Lat. is 267 5 min, 


The OPERATION, | 


For the Diſtance. | 
As Sine Compl. of the Courſe 39d. 3 m. Log. 9.799334 


To the Differ. Latit. 2208 min. 3.5439% 
So 2s Raaits | 19.00000 


To the Diſtance 3505 min. 3-54465 
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For the Difference of Longitude. 
AS Radius Log. 10.0000c 
To Meridional Diff. Lat. 2675 m. 3-42.73! 
So 8 T. Courſe | 50d. 57 m. 10.0908) 
To To Difference of Longitude 3297 m. 3.51817 
4 | 5 | PRO 
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BY PROB, IV. 
EBoth Latitudes and. the Diſtance given, to find the Conſe 
| and Difference of Longitude; 
= Example. A Ship fails from the Latitude 5o deg. North 
13505 957+ until ſhe be in the Latitude 13 d. 12 , North ; 
I demand the Courſe and Difference of Longitude. 
The Meridional Difference of Latitude is 2675 914n. 
The proper Difference of Latitude is 2208 mn. 


The OPERATION. 


For the Courſe, | 
As the Diſtance 3505 min. Log. 3.5446880 
To Radius I0,0000000 
So is the Difference of Latitude 2208 min. 3.343999 


To Sine Comp. Courſe 39 d. 3 m. 9.7993I11 


For the Difference of Longitude. 

As Radius | | Log. 10.0000000 
To the Merid. Diff- Lat. 2675 min. 3.-42.73238 
So rs Te Courſe 50d, 57 m. 10.0908560 
To the Difference of Longitude 3297 Ms 3.5181798 


PROB. V. 


One Latitude, the Courſe and Difference of Longitude being 
given, to find the other Latitude and the Diſtance. | 


Example. A Ship fails $. W. 5o deg. 57 mine or S.W, 
half W. ſomewhat more Weſterly from the Latitude 5o d. 
North, until the Difference of Longitude be 3297 min. I 
demand the other Latitude and Diſtance. 


The OPER ATION. 
For the other Latitude. 
C4 
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As T. Courſe 50 dep. $7 min. Log. 10.0998560 
To Difference of Longitude 3297 min. 3-5181189 
So #5 Radins 10.0000000 
To the Merid. Diff. Lat. 2675 min- 3-4272629 
M. Pares 
The Meridional par's anſWering to Lat. 50d. N.are 3474 
From which ſubtract 2675 


There remains - . 99 
Againit which in the Table of Merid. parts is Lat. 1 3d.12m, 


which is the Latitude of the place North. 


op the Diſtance. | 

. The proper Diſtance of Latitude is 2208 1mm. 

As Sine Comp. Courſe 39d. 3 m. Log. 9:1993394 

To the Diff. of Latitude 2208 min. * 3-3439991 

So 15 Radius 10,08000R0 

To the Diſtance 3505 min. | 3-5446597 
PROB. VI. 


One Latitude, the Courſe ' and Diſtance given, to find the 
other Latitnde and Difference of Longitude. 


- Example. A Ship being in the Latitude 5 © d, North, fails 
S.W. 5o d. 57 m. or S. W. balf W. and ſomewhat Weſter- 
ly 3505 m. I demand theother Latitude and Difference of 


Longitude. 

| The OPERATION. 
= RN For the Difference of Latitude. 
As Radius Log. 10.0000000 
To the Diſtance 3505 min. 3-5446880 
Soz5S. C. Courſe 39 d. 3 m. 9-7993394 
To the Difference of Latitude 2208 min. 3.3440274 


The other Latitude is 13 dep. 12 min. North. 


The Meridional Diff. Lat. is 2675 min. 
| For 
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| For the Difference of Longitude. 
45 Radius Log. 15.0000000 
To the Merid. Þiff. Lat, 2675 min. © 34273238 
So 3s T. Courſe 5od. 57 m. 10:0908580 
To the Diff. of Longitude 3297 min. x3-5181798 


PROB. VIL 


Tivo Places, both in one Parallel or Latitude, and their 
Difference of Lorgitude being given, to find the Diſtance 
between them. | 


Example. Suppoſe two places, both in the Parallel or Lati- 
tude of 50 deg. and their Difference of Longitude. 70 deg. 1 
demand the Diſtance between them. | 


The OPERATION: 

The Difference of Longitude in Minutes is 4200 
As Radius ; Lrg. 10.0000000 
To Diff. Lonpitude 4200 mit. 36232493 
$o is $. C. Latitude god. 9.3080675 
To the Diſtance 2700 min. | 34313168 


P ROB. VIII 


Tivo places both in one Latitude, and their Diſtance geven, 
to find their Difference of Longitude. 


Example. Suppoſe two places, both in the Latitude $0 4. 
and the Diſtance between 27009. I demand the Difference 


of Longitude. 
The OPERATION. 


As S. C. Latitude 40 deg- Log. 9.8080675 
To the Diſtance 2700 min. 3-4313638 
59 is Racuus I 0.0000000 


To Diff. Long, 4200 min, 3-6232963 
If: Leng 4 ; PROB. 
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PROB. IX. 


Two Places ftnate both tn one Parallel or Latitude, their 
Diſtance and Difference of Longitude being given, to 
find the Parallel! of Latitude. | 

Example. A Ship failing due Weſt, 2700 min. altereth 
her Diff. Longitude 4200 927%. I demand what Latitude the 


Ship fails in. 
IM The OPERATION. 
As Diff. Longitude 4200 min. Log. 36232493 
To Raadms | , I0.c000000 
So 2s the Diſtance 2700 min. 3.4313633 
To S. C. Latitude 40 d. : 9.8681145 
Whoſe Compl. is 50 4. the Latitude ſought. 


CHAP. VI. 


Shewing to ſail by the Arch of a Great Circle, 
_ commonly called Great Circle Sailing. 


His, though in ſome ſenſe it is the moſt exact way of 
7] failing, ſhewing the neareſt way and diſtance between 
any two places ; yet it is very difficult, and not ſo much 
uſed as the two former kinds of Sailing : for Seamen do 
ſeldom keep their Courſe near this Arch, but are either 
drawn aſide from it by ſome conveniences of Winds and 
Streams, as in failing to the Weſt-Indies, they hale away 
more to the Southward ; or elfe they are forced from this 
Coarſe by croſs Winds, or interpoſition of ſolne Head- 
Jands or Iſlands. So that their belt way is to keep their 
Account by the former Rules. Only having skill herein, 
they may ſee that it 18 many times the nearer way to leave 
the Rumb, and to ſ:il*more Northerly, as in failing home 
, from 
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from the Weſt-Indies ; which makes thoſe that keep not a 
true account by the former Rules, but reckon altogether by 
the plajn Chart, to be at the Lands-end many leagues before 
their account. Alſo in a parallel Courſe, as from the Lands- 
end to New-found-land, you may fee how you may advan- 
tage your ſelves by raiſing and deprefling the Pole 10 er 12. 
which will be a great help for the ——_— your account, .and 
yet go a nearer Way than if you ſhould (ail in the parallel 
Eaſt and Weſt, 


Example. A Ship being in the Latitude 50 d. North, is 
bound to a Port in the ſame Parallel, whoſe Difference of | 
Longitude Weſterly is 47 deg. I demand the Angles of Po- 
ſition, the Diſtance in the Arch of a great Circle, by what 
Latitudes and Longitudes the Arch ſhall paſs, likewiſe the | 
Courſe and Diftance from place to place according to Mer- | 
Catore 

Let A repreſent the firſt place, E the ſecond. 


F B& hi 


The OPERATION. 


To find the Angles of Poſition BAD and BED. 

The Oblique-angled Triangle ADE is reduced into 
two equal Right angled Triangles ABD and EBD, the Sides 
and Angles being equal; therefore in either of them there 1s 
piven the Hypotenuſe, and the Angle at Dy/to find the Angle 
at AorE. in 
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In the Triangle -ABD. 
As T.C. ADB, 23d. 30m. Log. 10.3616981 
To Radius ; 10.0000800 
Sors S.C.AD 40 oo . _9.8842540 
To T. C. BAD 71 35 9-322.5539 


2. Tofind the Diſtance AE, 
In the Triangle ABD. 


As Radius Log. 10.0000009 
To S. DA 4od. com, 9.8080675 
So 85S. ADBB 23 30 _9.6006997 
To S. AB I4 51 9.4087692 
AB 14 51 being doubled produces 
AE 29 42 or 1782 min. 


3+ To fmd the Latitudes by which the Arch ſhall paſs at every 
five degrees of Longitude from &, repreſenting the firſt 
Port. 


Firſt, You muſt find the greateſt Latitude by which the 


Arch paſles. 

| In the Triangle ABD. 
As T.-C. AD a4cd. com. Log. 10.0761865 
To Radius 10.0000000 
So 3s $.C. ADB 23 30 - 9.9623978 
To T. BD 37 35 9.38862113 


The Complement of BD (to 9o d.) 52 d. 25 m. is the 

greateſt Latitude. : : 
Secondly, To find the Latitude by which the Arch paſſes 
M0 
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zt every five degrees of Longitude from A, you muſt reſolve 

the ſeveral Right-angled Triangles BDa, BDc, BDe, e>c. 
Subſtracting five deg. from ADB 234. 30 mn. 


| There remains aDB 18 3o 
Subftracting five deg. from 18 30 
Remains BDc 13 30 


d. 
18 


Bump pORRWLWDD 

COST OoOoVe 

ay 9-1 io - | 
2 


d. m. d. m, - : 
oo] Fourthly, having the Latitudes and 


And ſo for the reſt as follows in the Table. 


mM. 

30] In the Triangle aBD 

30 | To find by what Latitude the Point 
39 | (a) paſles. 

30 

o- F As Radius Log. 10.0000008 
= To T.C. BD- 379. 35m. 10.1137122 


Sos S, C. aVB 18 3o _ 9.9769566 


30 Do 
30) To T. C» Da 39 o4 10.0906688 


The Complement of Da 50 d. 56 m. North is the Latitude 
of the Point (a) 
After the ſame manner are found the Latitudes for the 
Points, c, e, &c. in the ſubfequent Table. 


56 | Longitudes, by which the Arch paſſes, 


33 
06 


you may find the Courſe and Diſtance 
from place to place by Mercator. 


22 
24 > So to find the Courſe and Diſtance 


14 
51 


I4 
24 


"I, 


Aa, there is given both Latitudes 50 d. 
North, and 5o deg. 56 mn. North. 


And the Difference of Longitude fire 
deg. Weſt. 
The 
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The Meridional Difference of Latitude is 8 7 Mitte 


| For the Courſe. 
As Merid Diff. Lat. 87 win» Log. 1.9395192 
To Radins 10.0000000 
So 3s the Diff. of Long 3co m- - 2.4771212 
To T. Conrſe 739. 49 m. 10.5376020 


For the Diſtance. 
AsS.C. 166.11 m. Log. 9.4451553 


To the Difference of Latitude 56 m. 1.7481880 
So & Rad:ns I 0.00000C0 
To the Diſtance 200 m. 2.3030327 


Aſter the ſame manner you! will find the Courſes and Di- 
ſtances ac, ce, &©c. as they follow jn the Table. 


Places: Courſes, Diſtance. 


GR—_ — 


from A to a 
from a to c 
from c to e 
from e to f 
from f to g 


73d. 49M. 200 
T7 5 139 
51 28 ”- Ins 
C2 134 

22 180 


4+ 
S<S49 


2: 176 
187 
I89 - 
193 

81 


GO HOUMA 
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= 
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But in regard moſt of the Courſes afore found are fo near 
the Weſt, you may fail W. N. W. 917 ain. until you are 
in Latitude 55 d. 51 993%. North, and then W.S. W. 917 m. 
farther you will arrive at your Port. By this means you 
will alter your Latitude almoſt fix degrees, which is con- 
fiderable, in reſpect of the benefit of Obſervation ; beliedes 
the Diſtance is but 52 9%. more than that of a preat Cir- 
cle, and not above 22 min. more than the Parallel, or Weſt 
Diſtance. | 


CHAP, VIL 


Containing many Aſtronomical Problems very 
uſeful in the Art of Navigation. Iluſtrated 
by the general Scheme annexed p, 50s 


Aſtronomical Definitions. ; 


H E Poles of the World are two fixed Points in the 

Heavens, diametrically oppoſite to one another, the 
one viſible in our Hemiſphere, called the North o- Artick 
Pole, noted with the Letter Þ ; the other not feen of us, be- 
ing in the lower Hemiſphere, called the South or Antartick 
Pole, noted with $, 

The Axis of the World is an imaginary Line drawn from 
Pole to Pole, about which the Diurnal motion is performed 
from Eaſt to Weſt. = 

The Meridians are great Circles concurring and interſecting 
one another in the Foles of the World, as PES and PcS. 

The Equinoctial or Equator, is a great Circle, go deg. 
diſtant from the Poles of the World, cutting the Meridians 
af 
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at Right Angles, a1d dividing the World into two patts, 
called the North and South Hemiſpheres; as E x Q: 

The Ecliptick 1s a great Circle crofling the Equinoctial 11 
the two oppoſite Points Aries and Libra, and making an 
Angle therewith (called its Obliquity) of 23 deg. 30 min. 

This Circle is divided into 12 Signs, cach containing 3o d. 
whoſe Names and Characters follow. 


Aries YV Libra 2s 


, Taurus & / wich ave Scorplo mM Theſe are cal- 


Gemin IL Sagpitarius Þ 

c Nor- > 

Cancer 3B ae CapricornuswP _ Southern 
Leo UL S Aquarius x a 


Virgo Te Piſces X 


The Ecliptick is repreſented by S = vp. 

The Zodiack is a Zone baving eight deprees of Latitude on 
either ſide of the Ecliptick, in which ſpace the Planets make 
their Revolutions. It is divided and Giltinguiſhed by the 
twelve Signs. ; wn 

The Colures are two Meridians dividing the Equinoctial 
and the Ecliptick into four equal parts, one of theſe paſſes by 
the Equinoctial Points, Arzes and Lzbra, and is called the 
Equinoctial Colure, as ÞP =S: theother by the beginning 
of Cancer and Capricorn, called the Solititial Coture, Þ 5 


S Vp. 
The Poles of the Ecliptick are two Points 23 deg. 3o min 


| diſtant from the Poles of the World ; asI and K. 


The Tropicks are two ſmall Circles parallel to the Equino. 
Qtial, and diſtant therefrom 2.3 d. 30 1. limiting the Sun's 


greateſt Declination. 


The Northern Tropick paſles by the beginning of Cancer, 
and is called the Tropick of Cancer; as 93 aD.. 
The Southern Tropick paſies by the beginning of Capricorn, 
and is called the Tropick of Capricorn ; as Ab W. 
The Polar Circles are two {mall Circles parallel to the Equi- 
noCtial, and diftant therefrom 66 d, 30m, and from the 


Polesof the World 23 d. 30 1. That 
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That which is adjacent to the-North Pole is c.lled the Ar- 
o_ Circle, GdI : and the other the Antartick Circle, as 

The Zenith and Nadir are two. Points diametrically oppo- 
ſite: The Zenith is the Vertical Point, or the Point right 
wm our Heads, asZ. : the Nadir is directly oppoſite thereto, 
asN. . 
The Azimuths, or Vertical Circles, are great Circles. of the 
Sphere, concurring and Interſecting each other in the Zenith 
and Nadir, :$SZft N; | 

The Horizon is a great Circle go deg. diſtant from the Ze- 
nith and Nadir, cutting all Azimuths at Right Angles, and 
dividing the World into two equal parts, the upper and viſi- 
ble Hemiſphere, and the lower and inviſible 5 This Circle is 
repreſented by H&R. | | 

The Meridian of a place 1s that Meridian which paſles by 
the Zenith and Nadir of the Place ; as PZSN. ; : 

The Almicanthars, of Parallels of Altitude are ſmall Cir- 
cles parallel to the Horizon, imagined to paſs through every 
degree and minute of the Meridian, between the Zenith and 
Horizon; as BaF. 


tal The Parallels of Latitude or Decli:ation are ſmall Circles 
by IE parallel to the EquinoCtial : they are calied Parallels of Decli- 
the WW nation ii the Heavens, when applied to the Sun or Stars; but 
ing WW on the Earth arecalled Parallels of Latitude. 


The Latitude of a place is the Height of the Pole above 
the Horizon, or the Diltance between the Zenith and the E- 
quino<tzal. | 

The Latitude of a Star is the Arch of a Circle contained 
between the Centre of a Star and the Ecliptick line, this Cir- 
cle making Right Angles with the Ecliptick, and is counted 
my Northward or Southward, according to the ſituation of 
the Star. | 
Longitude on the Earth is meaſured by an Arch of the E-- 
inoCtial, contained between the primary or firſt Meridian of 
that place where the Longitude is aligned to begin, and the 
Meridian of any other place, ————_ always eaſterly. bg 

Fhe 
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The Longitude of a Star, is that part of the Ecliptick, 
which is contained between the Stars place in the Ecliptick, 
and the beginning of Aries, counting according to the ſuc- 
c2{flion of the Signs. | 

. Altitude of the Sun or Stars is the Arch of an Azimuth, 
contained between the Centre of the Sun or Star and the Ho- 
riZon. : 

Aſcenſion is the riſing of any Star, or any part of the E- 
quinacSal above the Horizon, and Deſcenſion is the ſetting 
thereof. 

Right Aſcenſion is the number of Degrees and Minute: 
of the Equinoctial (counted from the beginning of Arzes) 
which cometh to the Meridian with the Sun or Stars, or witl 
any portion of the Egliptick. IR 

Welt þ | Obliqu 


tick, 
ptick, 
e ſuc- 


nuth, 


ſetting, 
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Oblique Aſcenſion is an Arch of the EquinoGtial betwee!! 
the beginning of Aries and that part of the Equinoctial that 
riſeth with the Centre of a Star, or with any portfon of the 
Ecliptick in an oblique Sphere. | 

Oblique Deſcenſion is that part which ſets therewith. 

Aſcenſional Difference is an Arch- of Difference between 
the Right and Oblique Aſcenſion or Deſcenſion. | 

The Amplitude of the Sun is the Diſtance of the rifing or 
ſetting thereof, from the Eaſt and Weſt Points of the Hori 


Zon. | 
PROB. I, 
To find the Suns Declination at any time. 
' As Radius or Sine 9o dep. 


To Sine of the Diſtance or Longitude of the Sun from the 
next EquinoCtial Point ; | 
So is the Sine of the Sun's greateſt Declination. 
To the Sine of the Suns preſent Declination. 


PROB. IL. 
To find the Suns Right Aſcenſion. 

As the Radius 

To the Sine of the Complement of the Suns greateſt De- 
Clination : 

So the Tangent of the Longitude of the Sun from the 
next Equinoctial Point, 

To the Tangent of the Right Aſeenfion of the Sun from 
the fame Equinoctial Point. | 


.  PROB. II. 
To find the Suns Aſcenſunal Difference, 
As Radius Wu 
To the Tangent of the Poles height : 
Sa the Tangent of the Suns Declinatian, 

Ta the Sine of the Suns Aſcenfional Difference. | 
Which brought into Hours and Minutes, and added to, or . 
ſubtracted from te hour of _ ſhews the Suns fog and 

; > oO 
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FROM Iv. - 
To fmd the Suns Amplitude. 
As the Sine Complement of the Poles height, 
To the Sine of the Suns Declination : 
So is Radius 
To the Sine of the Suns Amplitude. 


PROB. V. 
To find the Suns Horary Diſtance from the Meridian, when 
he is due Eaſt or Weſt. | 

As the Tangent ofthe Poles height, 

Is to the Radius : 

So the Tangent of the Suns Declination, 

To the Sine of the Suns Horary Diſtance from the Six, 
being juſt Eaſt or Weſt. 
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Witt PROB.-VL _ 
\(W3'_ To find che Altitude of the Sun, being juſt Eaſt or Weſt, 
Wil gs | As the Sine of the Poles height, 


Is to the Radius : 7 
So the Sine of the Suns Declination, 
To the Sine of the Sun's height being juſt Eaſt or Weſt, 


PROB. VIL 
To find the Suns Altitude at the hour of Six. 
As the Radius, 
To the Sine of the Poles height : _ 
So the Sine of the Suns Declination ; gs 
" To the Sine of the Suns height at the Hour of Six. \ 


PROB, VIII. 
To find the Suns Azimuth at the Hour of Six. 
As the Radius, 
To the Cofine of the Poles height : 
So the Tangent of the Suns Declination, 
To the Tangent of the Suns Azimuth from the Eaſt or Weſt 


at the lwur of ſix. | | 
PROB: f 


ba EA rr SEEGER _ — 
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PROB. IX 
To find the Suns Altitude at any time of the day. 
As the Radius, 
To the Cotangent of the Poles height : 
So 1s the Sine of the Sans Diſtance from the hour of (ix, 
To the Tangent of an Arch. 
Which being ſubtracted out of the Suns Diſtance from the 
Pole, call it the remaining Arch. 
As the Cofine of the Arch found, 
To the Cofine of the remaining Arch, 
So is the Sine of the Poles height, : 
To the Sine of the Suns Altitude at the hour required: 


PROB. x. 
To find the Hour of the Day by the Height of the Sun. 


Take the Complement of the Suns height, the Comple- 
ment of the Latitude of the place, and rhe Complement of 
the Declination of the Sun, or Diſtance from the elevated 
Pole, and add theſe three Sides together, and find the Diffe- 
rence between their half ſum and the Complement of the 
Suns Altitude, then work thus, 

To the Complement Arithmeticil of the Logarithm Sines 
of the Co-latitude ard Co-declination, or Suns Diſtance from 
the Pole, ; 

Add the Logarithm of the Sines of the half ſum and Dif- 
ference : 

Half the ſum of theſe four Logarithms is the Sine of an 
Arch, whoſe Complement being doubled, will be the Di- 
ſtance of the Sun from the Meridian ; which converted into 
Time will ſhew the Hour of the Day. 


PROBE. XL 
To find the-Azimuth by the Suns Height. 
Take the Complement of the Suns Declination or Diſtance 
from the elevated Pole, the Complemen: of the Laticuee, 
| an 
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and the Complement of the Suns height, and add theſe three 
fides together, and find their Difference between their half 
ſum, and the Diſtance from the Pole, then work thus, 
To the Complement Arithmetical of the Logarithm Sines 
of the Coealtitude and Co-latitude, 
Add the Logarithm Sines of the half ſum and Difference ; 
Halfthe ſum of theſe four Logarithms is the Sine of an 
Arch, whole Complement being doubled, is the Azimuth 
defired. | | 
Fe PROB. XII. 


Having the Sun's Azimuth and Altitude, ta find the Hour. 


As the-Sine Complement of the Suns Declinatton, 

To the Sine of the Suns Azimuth : : 

So the Sine Complement of the Suns height, k 
- To the Sine of the Suns Horary Diſtance tyom the Meri- 
Cane : : 

PROB. XIIL 


Having the Longitude and Latiude of any Star, to find the 
' Reght Aſcenſion and Declination thereof. 

1. As the Radius, _ | 

To the Sine of the Stars Longitude, from the next Equi- | 
noctial Point : 

So the Co-tangent of the Stars Latitude, 

To the Tangent of a fourth Arch. . 

Compare this fourth Arch with the Arch of Diſtance be- | 
tween the Poles of the World and the Ecliptick, 23 d. 30 m. | 
and if the Latitude and Longitude ofthe Star be both of one 
quality, that is, when the Star hath North Latitude in the (1% 
Northern figns Y & IS np, or South Latitude in the 
fix Southern ſigns =zm Þ V2 X, then ſhall the Difference þ 
between this fourth Arch, and the Diftance of the Poles 234: | 
39 min, be your fifth Arch, a | 

But if the Longitude and Latitude of the Star be of con- 


trary qualities, thatis, one Northern and the other —_— 
* - p 5 g t en 


yo 


he 


ui- | 


Aſtronomical P2oblems. 55 


{ then add this fourth Arch to the Diſtance of the Poles 23 4: 
3o m1, and the ſam thereof ſhall be your fifth Arch ; with 
which proceed: 
2. As the Sine of the fourth Arch, 
To the Sine of the fifth Arch ; . 
So the Tangent of the Stars Longitude, from the next E- 
quinoCtial Point. 
{ To the Tangent of the Stars right Aſcenſion from the next 
{ Equinoctial Poinr. 
3- As the Cofine of the fourth Arch, 
To the Cofine of the fifth Arch ; 
So the Sine of the Stars Latitude, 
To the Sine of the Stars Declination. 


L aſtly, for Proof of your Work. 


- & Asithe Coſine of the Stars Latitude, 
To the Cofine of the Stars right Aſcenſion 3 
So the Cofine of the Declination, 

To the Cofine of the Longitude. 

And thug having found the Right aſcenſion and Declina- 
tion of any Star, you may by the former Rules find its Am- 
plitude, its Difference of Aſcenſion, its Diſtance from the 
Meridian at any height obſerved , and fo the Hour of the 
Night thereby, having firft the time of its coming to the 
South, by ſubſteacting the Right Aſcenſion of the Sun, 
f-om the Right Aſcenſion of the Star ; adding 360 deg- tg 
the Stars Right Aſcenſion, when it is leſs than the Suns. 


D 4 CHAP. 
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Containmg Problems of . Geography. 


PROP. I. 
To find the Diſtance of any two Places which differ only in 
an 


Latitude, being both upon the ſame Meri 


] F the two places are npon the ſame fide of the Equi- 

| JT noCtial; ſubtract the lefſer Latitude out of the gxeater, 

; the Remainder is the Diſtance required. | 
2, If the one place be on the one fide of the Equinodtial 

and the otheron the other; Add the two-Latitudes tagether, 

and the ſum is the Diſtance required, ; pe hs 


PROP, IL 


To know the Diſtance of any two Places, which differ only 
gz 7 oO 
I. If the places are both of them under the Equinoctial, 
ſubtract the lefler Longitude out of the greater, the Remain- 
der is the Diſtance. | 2 - 
_ 2. If the twoplaces haye the ſame Latitude, and ſo under 
the ſame parallel, then, Set | 
As the Radius, $ 
to the Coſine of their Latitude : 
So the Sine of half their Difference of Longitude, 
To the Sine of half their Diſtance. ES 


PROP. 1II. 


To find the Diſtar.ce of two places which differ both in Lon- 
"I gitude and Latitude. 
This Propoſition hath three Caſes, 
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CASE I. 


When one place is under the EquinoCtial, and the other 
owards either of the Poles, Then, | | 
As the Radius, | 
To the Cofige of their Difference of Longitude : 
So the Coſine of their Latitude, | 
To the Coſine of the Diſtance. 


CASE IL 


When both places are towards one of the Poles, Firſt, 
As the Radius, 
To the Coſfine of the Difference of pond : 
| So the Co-tangent of the leſſer Latitude. 
To the Tangent of a fourth Arch.” 
Which being ſubtracted out of the Complement of the 
_ Latitude, the Remainder muſt be your fifth Arch : 
en, | 
s the Coſine of the fourth Arch, 
To the Coſme of the fifth Arch: 
So the Sine of the leſſer Latitude, 
To the Cofine of the Diſt ance required. 


CASE I. 


When one place is toward the North Pole, and the other 
dwards the South Pole : Firſt, | — 
As the Radius, EG | 

To the Coſine of their Difference of Longitude : 

So the Cotangent of one of the Latitudes, 

To the Tangent of a fourth Arch. 

Which being ſubtracted out of the ſum of the other Lati- 
de, and go deg the Remainder is the fifth Arch : Then, 


As 


$3 @The Variation of the Compaſs, 

As the Coſine of the fourth Arch : 

To the Coſine of the fifth Arch : 

So the Sine of the Latitude firFt taken, 

To the Coſine of their Diſtance. | 

By theſe Rules, alſo you may find the Diſtance of any two 
Stars, if you know their Longitude and Latitude, or their if: 
Right Aſcenſion and Declination, which is of good uſe in a- 
ſtronomy. 


How to find the Variation of the Compaſ:. 


Y the fourth Problem of the ſeventh Chapter you may 
find the Suns Amplitude by Calculation, which I call 
the true Amplitude, and by the Amplitude Compaſs you maj 
obſerve the Suns Amplitude either at Sun riſing or ſetting, 
which I call the Magnetical (or Compaſs) Amplitude. If 
theſe two Amplitudes agree (which is very ſeldom,) thereit 
no Variation, but if they do not agree, the Difference be- 
tween them. being rightly accounted, is the Variation of th: 
Compals. | 
Likewiſe by the eleventh Problem of the ſeventh Chapter 


you may find the Suns Azimuth by Caleulation, which I callff] : 


the true Azimuth, and by the Azimuth Compaſs you may ot 
ſerve the Suns Azimuth, either in the Forenoon or Afternoon 
theSun about 10 or x5 d. high, and this I call the Magneti 
cal Azimuth. P 
Note, you may ſee the uſe of the Azimuth Compaſs, in 0 
ſerving the Magnetical Azimuth or Amplitude, in if 
1uſefnl Treatiſe called Practical Navigation. 
Exarp.e, | 
Suppoſe the true Amplitude be Eaſt 32 d. Northerly, and 
the Magnetical Amplitude Eaſt 27 d. Northerly, the D iffe 
rence is 5d. which w the Variation, almoſt halt a Point 
the "Compaſs. 


_ -. Suppoli- 
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Suppoſe the true Azimuth to be Weſt 12 4. 30 m. South- 
ly, and the magnetical to be Weſt, 144. 30 m. Northerly, - 
d. 30m. added to 14 d. 3o m. the one being Northerly and 
other Southerly, make the Difference between the Azi- 
uths to be 27 d. and that is the Variation almoſt two 
'Wints and an half of the Compaſs. 


To find which way the Compaſs varies, 
Suppoſing your ſelf to look directly towards-the Coaſt of 
e trac Amplitude or Azimuth, conſider whether the Map- 
ical Amplitude or Azimuth be towards the right or to- 
ards the left hand ; if it be towards the right hand the Vari- 
ion is Weſterly, if towards the left, Eafterly. 


EXAMPLE. 


Suppoſe the true Amplitude to be Wekt 1 2 deg. 3o min. 
. Wutherly, and the Magnetical to be 14 deg. 30 mzn. Nor. 
erly; then if I leok towards the true Amplitude Welt 
"i: dep. 30 min. (or about one point) Southerly, the Mag- 
ic Amplitude 14 deg. 30 min. Northerly is towards the 
ht hand, and therefore the Variation 1s Weſterly 27 deg. 
Suppoſe the true Azimuth to be W. N. W. and the Mag- 
tical W. B. S- if you look towards the W. N. W. then the 
-B. S. is on your left hand, and the Variation. is Eaſterly 
"Wree Points. 
KY But this Propoſition may be performed moſt readily by the 
; {lowing Inftrument, which may be called the Rectifier ; the 
Weſcription whereof 1s here inſerted, 


This 
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This repreſents two Compaſſes, the one fixed, the oth 
moveable, the fixed. Compaſs may repreſent the Horizon, Mp; 
the which the Nerth Point and- all the other Points of t! 
Compals are fixed and/immoveable. The moveable one 
preſents the Mariners Compaſs, in which the North Point a 
conſequently the other Points are liable to Variation.z and 
the North Point of the Mariners Compaſs lie to the Eaftw: 
of the true North in the Horizon, the Variation-is Eaſterl 
F it lie to the Weſtward, the Variation.is Weſterly. 

| 2 Exam 
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| Example. a hy 
Suppoſe the Variation be 2 points Eafterly, and the Courſe 
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Example. | 
Suppoſe the true Azimuth be, as before, W. N. W. and 
Magnetical W. B. S. Place the W: B. S. Point of the 
veable Compaſs to the W. N. W. point of the immoveable, 
a the North point of the moveable Compaſs ſtands at the 
E. B. N;point of the immoveable, which ſhews the Varia» 
is three points Eaſterly as before. R 
Suppoſe the true Amplitude S. W. and the Magnetical 
S. W. place the W.S. W. point of the moveable Com- 
to the S. W. point of the immoveable Compaſs, then 
1 the North point of the moveable ſtand at the N. N. W. 
t of the immoveable, which ſhews that the Variation is 
) points Weſterly. 


How to reftifie your Courſe when the Compaſs OATIEE. 


bis may be-very readily performed by the foregoing fn- 
ment. 


the Compaſs is S. W.B. S. to find the true Courſe, the 
riation being allowed. Fs. 
Place the North point of the moveable Compaſs, to the 
N.E. point of the immoveable, becauſe the Variation is # 
ints Eaſterly, then the S. W. B. S. point of the moveable 
mpaſs will itand at the S. W. B. W. point of the immoye- 
e, which is the true Courſe required, 7 
My Courſe that 1 ſhould ſteer is S. E. B. E. but the Com». *© 

varies two points and an half Weſterly, wliat Courſe nralt 


"Witcer to allow the Variation ? 


Place the North point of the moveable Compaſs to N.N.W. 
f W..on the tmmoveable, then right againſt S. F.B. E. 
true Courſe on the immoveable ſtands, S. S. E. half E. on 
moveable Compaſs, which is the Courſe you muſt ſteer 
allow for the Variation of the Compaſs. 


8; 


| Gi | g 


F any thing ſeem obſcure in this ſim: 
[| Treatiſe, it being only an Epitome 
Navigation, we refer the Reader to a Bod 
Entituled Praftical Navigation, where | 
may receive ample SatisfaCtion ; and lik 
wiſe ſee the Uſe of moſt Inſtruments 
Navigation. 


N Preſcot-Street j# Goodmans Fielt 

. are taught theſe Mathematical SciencV. 
viz. Arithmetick, Geometry, Algebra, Til 
gonometry, Navigation, Aſtronomy, Su 
veying, Gauging, Dialling, the Tſe of t 
Globes andother Mathematical Inſtrument” 
ProjeCtion of the Sphere and other Parts fly; 
the Mathemarticks. 
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 EVich their Uſes briefly Explained in - 
the Order following. | 


[. A Table of Meridional Parrts, 

II. A Table of the Suns Righr Aſcenſion, 

1. -A Table of the Right Aſcentions and Declinations 
of the principal fixed Stars. 

2101. A Table of the Sans Declination newly calculated. 

cl. A Table of the Latirudes and Longirudes of rhe 

Ty __ al Ports, Harbours, Capes and Iſlands in the 
orl 

Suly1. A Table of Difference of Latitude and Departure 

" (MW for the exact working a Trayerſe. : 

nf VIL A Table ſhewing the firſt Day of March, Epatt, 

Dominical Letter, &c. with a Perperual Almanack. 

15 VIII. A Table of the Angles which every Rumb (or 

Point of the Compaſs) maketh with the Meridian. 
WX. A Table: of Sines and. Tangents to every Degree 

7 and Minute of the Quadranr. 

EX. A Table of Logarithms, increafing from 1 to 10000, 

carefully Corrected and exactly Printed, 


— 
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A Table of Meridional Miles. 
_ The Mimntes of each Degree 
o | 10|20|30 | 49 | 5O 
The Meridional — | 
4O 


Ln 
16c] 
220 
280 


*amaiaſhug \ 


340 


AOI 
461 
522 
—373]_.383]__592 
644 
795 
766 
828 
890] 
952 
Io14 
1077 
1149 
1204 
1268 
1332 
1397 
Ia62 
1528 
1594 
1661 
1728 
1797 
1865] 8 


oO OW OwſpbwHÞB = O 7 for3:g 


i 
# 
C 


A Table of Meridional Miles. 


O 
"The Mmutes of each Degree. | R 
os o|30|qoſ5o|S$ 
Ys | xo | 20 | 3 Z 
> | The Meridional Miles. $ Y 
——"| 1888; xgoc} 1911 | 1923] 1935\. 1949] 12 
31 1958| 197c}. 1981 | 1993 v4 _ 12 
32 | 2028| 204c|þ 2052 2064] 207 5-9 
33 | 2099, 2011], 2123] 2135 —__ 
34 | 21714 2183 2106 | 2208 2222 _ 
| 2244] 2256] 2269; 2281] 2293] £32 
3 —_—_ 233<} 2343 2355} 2368 2300 
37 | 2393] 2495] 2418| 2430] 2443 m4 
38 | 2468] 2481] 2494! 2506] 2519 < gr 
39 | 2545|_2558]_2571 j_2584]_2597 wo 13 
4o | 2623] 2636] 2649 | 2662] 2675 —_ 13 
41 | 2792] 2715] 2728 2741] 2755 2708] 13 
42 | 2782] 2795 2809 | 2822] n wo aa 13 
43 | 2363] 2877] 2890 | 2904] 2910] 793% 14 
| 44 | 2946|_2960]_2974|_2946 _ _ I4 
| 4 
303o| 3044] 3958| 3073] 3197 
Ie 3116] 3130] 3144| 3159 ce 3188 14 | 
47 - | 3202] 3217] 3232| 3247] 32 - gens 4- 
48 | 3292] 3397] 3322 = 335 od. We 
49 | 3382]_3397|_3413 |_342|_ 3443 |: : 
' 50 . | 3475] 3490] 3526| 3521 $227 <3 _ 
51 | 3569] 3585] 3699 | 3617] 3933 {mage Wer 
* 52 | 3665| 3682] 3698 | 3714 3731 FE: : 
53 | 3765] 3789] 3797! 3314] 3931 wa T7 
34 | 38651_3882]_3899 _3916|_3933 þ 3952} 17 
. 55 | 3968] 3986] 490F| 4421 4038 4956 18 
56 | 4074] 4992] 4110| 4128 4146} 41 4 19 
57 | 4183] 4201] 4220| 423 4 pid i, 
58 | 4294] 4313] 4332| 4351] 4371 | 4390} 20 
59 | 4409! 4429] 44481! 4465] 4450 Þ-45 
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The Minutes of each Degree, - 


ATableof Meridional Miles. | 


SH — 8 
&| 0 [10]20,[30|40|50 | I 
= The Meridional Miles. *' © 
60 | 4528] 4548] 4568| 4538s] 46058| 4629 20 
61- | 4649] 4670| 4691 | 4712] 4733] 4754 21 
62 | 4775] 4794] 4818| 4840| 4861| 4383 22 
63 | 4995] 4927] 4959| 4972] 4994] 5017; 23 
64 | 5040] '5062| 5086 | 5iog] 5132| 5156 __23 | 
65 | 5179] 5203] 5227| 5251] 5275] 5299, 24 
66 | 5324] 5349| $373| 5398] 5424| 5449, 25 
67 | 5474] 5500| 5526| 5552) 5678] 5605} 26 
68 | 5631] 5658] 5685 | 5712] 5749f 3767, 27 
6&_| 5795|_5823|_5851 |_5880!_5909[_5937 __23 
70 | 5967] 5996| 6026| 6055] 6085] 6116; '30 
71 | 6146] 6177] 6208| 6240| 6271 6303, - 
72 | 6336| 6368| 6401 | 6434} 6468] 6501] 33 
73 | 6535] 6570] 6605| 6639] 6675] 6711] '35 
M74 | 6747] 6783| 6820 | 68571_6895 |_6933 __37 
75 | $971] 7010] 7050 | 7089] 7130 7170) 40 
W 75 | 7211] 7253] 7295 | 7338] 7381| 7424\ 43 
W 77 | 7469] 7513] 7559| 7605] 7651] 7698] 46 
78 ] 7746} 7795 | 7844 | 7894] 7944| 7995] 50 
79 | 8047] 8100| 8154 | 8208 8264 | 8320] 55 
8 | $377] 8435] 8494 | 8555} 8616]. 8678] 60 
81 | 8741] 8306| 8872 | 8939| 9007| 9077] 68 
82 | 9148] 9221] 9295| 93741| 9449] 9528| 77 
83 | 9609] 9692| 9777| 9865| 9954 [10046] 88 
84 [10148]10238[10338 {10441110547 10656] 105 
85 [ro770[10886|1 1007 [11133/1126311398| 128 
36 |11539|11686|11839 [L1999]12167912344] 165 
8 [12521][12718112927 |13150[13388 [13643] 230 
88 [1392c[14220114550[14914/15321|15783] 386 
8& 16317[16950[74726 1872920152 [2261 { 
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A Table of Proportional Parts. 


CERTEELS INS Tar amr 


3141s 


CO 

o 0 viaeamus al 
E) 
_— 
O 


Ouwnnningd ww 
SOOT er We 


hay þ oq 
0©00O0 oowſwowuy aaſoununps 
hone 
O 
hn 
_ 
—_ 
wt 
© 
A 


O OwmnwauaſnunpÞs Þ> Þ W 9 wo [wo wo vvrvp]t 


www eſpeopeſueys. ry hq ty tg tos f 1 


O OOO wa we 


waas] 
Lond 
Oo 
[7 
Lo 
fm 
ee | 
to 
h—_ 
Do 
=] 


_J1 [ 16 | 22 | 27 | 33 | 38 | 44 


O OY GaQaſnuEp ww 
—_ 
Und | 
| _ 
c9 
'E) 
> 
wo 
O 
wa 
Q 
> 
GO 


ym 


(115 [138 [161 
1193 


J=3358| 
x4 
Q\ 
\O9 
\Q 
do 


The Uſe of the Table, &c. 


The Uſe of the Table of Meridsonal Parts, 


His Table ſheweth the Meridional parts for any Degree 

or Minute of Latitude. In the firſt Column towards 

ie left hand are the Degrees of Latitude, from 1 to 89 d. 

Wn the ſecond, third, fourth, fifth, fixth and ſeventh Co- 

Wumns, are every 1o Minutes of Latitude, anſwering to. the 

degree in the firſt Column, and are diſtinguiſhed with ©, 10, 

0, 30, 40 and fo Minutes : In the laſt Column towards the 

pht-hand, are the Differences in Meridional parts to every 

n Minutes of Latitude : By the help of which and the fore 

ding Table of Proportional Parts the Meridional Parts may 
found to every Minute of Latitude. 


Example: = 

m—_ the Latitude be 17 d. 10 m. to find the Meridi- 
nal Parts. 

Right againſt 17 d. in the firſt Column, and under 10 m. 
wy third Column you will find the Meridional Parts to be 
046, 

Suppoſe you were to find the Meridional Parts anſwering 
the Latitude 74 d. 50 11. . 

Right againſt 74 d. in the fieſt Column, and under 50 m1 

the ſeventh Column you will find 6933, which are the 
eridional Parts required. 


The Uſe of the Table of Proportioual Parts. 


| 'HE Uſe of this Table is to find the Meridional Parts 
to every Minute of Latitude. 


Example. 
Suppoſe it were required to find the Meridional Parts for 
Latitude 29 d. 17 mm. 
Firſt, find the Meridional Parts for the Latitude 294. 1099» 
n. being the next; which -- leſs than 17, which ny” | 
: 3 


The Uſe of the Table, &c. 


- find to be 1831 ; and right againſt 29 d.-in the Column of 
Difference you will find 11 ; with this Difference go to th 
Table ot Preportionsl Parts, and look 11 in the firſt Columz 
under D. which ſtands for D:fferexce, and becauſe 17m. js 
more than 1o, look under 7,3t the Top of the 8th Colum 
fo right againſt 11 and right under 7 you-will find 8, whi 
added to 1831, makes 1 839,, the Mcridional Parts require 

Suppoſe you were required to find the Meridional parts fi 
the Latitude 45 d. $6 mm. ' | 

The next leſs than 56 m. is 5o 91. therefore find the Mer 
dional Parts for 45 d. 5o mm. which are 3101, and right 
gainſt 45 d. the Gifference in the laſt Column 1s 14. 56 mm. j 
6 m. above 50, therefore in the Table of Proportional Part 
right againſt 14 and under 6, you will: find the Propartion 
Part to be 8, which added to 3101, makes 3109, the Me 
dional-Parts required. 
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| A Table of the Suns Right Aſcenſion. 
{Zanug. |Februa.iMarch | April j| May |, fune 
Jaſcenſ.-|Afcenſ. iAſcenſ. |Aſcenl. |Aſcenf. |Aſcenſ. 
H. MH. MH. MH. M 
19: 35 42 23 28| 1 
4623 32 
5oſ23 36 
34:23 - 3Y. 
58123 43.1: 
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wr TIT of the Suns Right Aſcenſion. 


| Tuly 


Auguſt \Septem 


.Ofober| 


Novem. 


Decem,. 


Aſcen!. 


Aiccni. 


Aſcent. 


Aſcenſ- 


Aſcent. 


[Aicenſ. 


MH. M 
o8115 ©O7 
12115 11 
15115 15 
19115 19 
22115 23 

26115 29 259 
3o[l15 31 
34115 36 
38115 40 | 
a5 45 | 
4915 33 | 
53.15 58 
57,16 02118 
00/16 o7118 


11118 


H M|H. MH. MJH. 


7 73] 9 25]Þ[1 19113 
7 2519 5 23113 
9 33['1 26113 
= 7 3©}13 
9 4 33113 
44 37113 

4ejir 4113 
Jl 44113 

35 48113 

5e 51113 
©2 55113 

C6 59413 

Ic ©2113 
Igji2 o6[13 
I72 O94 
 21][2" 13114. 0416 
25 17114 o8.16 15/18 

2< 2014 1216 1918 

32 24114 1616 2318 
35112 27114 2016 2818 
39112, 12, 31114 2416 3218 
43j12 35/14 2816 36/18 
46j12 38114 3216 40/18 
goll2 42114 3616 4418 
5312 45114 3916 
57112 49114 4316 
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A Table of the Fired Starg. 
ATable of the Right Aſcenſion and Declination 
of ſome of the moſt Notable fixed Stars. 
/ Right Decis- 
Stars Names, 5 Aſcenſs. ination, ny 
ie | S|H MD. M.o 
Pole Star | 2 [oo 328 N 
The upper of the two foremoſt of X n as 
, the ſquare in the little Bear. | 2 [14 $5175 36N 
The upper of the two foremoſt of | | 
the ſquare in thegreat Bear | 2 [10 4363 32N 
The lower of the two foremoſt of | 
the ſquare in the great Bear 2 [10 4158 o8N 
| The lower of the two latter of the | 
| ſquare #n the great Bear 2 [11 3655 33N 
| The upper of the two latter in the | 
| ſquare of the great Bear. 2 [11 $958 51N 
| Laſt but tio in the preat Bear's | 0 
Tas/ 2 [[2 40 
Laſt but one in the ſame 2 [13 bk 2 = N 
Laſt in the ſame 2 [13 34!51 ooſN | 
The Dragons Tail 2 |13 59165 -56N 
Arturus 1 [14 oxjſ2o 58]N 
Brighteſt in the Crown 2 [15 2127 51N 
Brighteſt in the Harp * 1118 246/38. 3oN 
Swans Tail 2 2o 30oj44 o5jN } 
Perſeus Right-fide 2 [Þ2 57148 36N 
Goat or Capella I fo4 52145 37]N 
Auriza*s Right Shoulder 2 j95 4a4j44 56jN 
Brizhteſt in the Serpents Neck 2 [15 287 3o0N 
Brighteſt between the Eagles 
Shoulder s 2 [19 35108 ozN 
Firſt in Pegaſus wing or Marchab, » 2 45113 28iN 
Beginning of Pegaſus Leg 2 [22 45126 18]N 
End of Pegaſus Wing 2 23 57113 22N } 
Andromedas Head 2 [23 52 3]N | 


- 
Southermoſ# 


A Table of the Fixed Stars. 
 {Southermoſt in Andwomedas girdle) 2 [oo - 51133 IN 
Andromedas fouthermaſt Foos |, 2 jo1 4440 
The Bulls Eye, or Aldebaran o4 17115 
End of the Bulls horn 05 0628 
Caſtor | ; 07 14/32 
Pollux 07 2528 
o6 1 gl 6 
lo O2,21 


Orions Right Shoulder 

Orions Left Shoulder 

Frrſt in Orions Belt 

Middle of Orions Belt 

Laſt in Orions Belt 

JOrions Left Foot, or Regel 
Meuth of the great Dy, or Syrius 
Right Fore foot of the great Dog | 
Little-Dogs Thigh : 

| Hydras Heart 


22106 
12107 
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To know the Hour when any Star cometh #por the 
| Meridian any day of the Month. 


The RULE. 


Ir ſeek the Right Aſcenſion of that Star required in the 

' foregoing Tables (of the Right Aſcenſion of the Stars): 
and alſo the Right Aſcenſion of the Sun for the day of the 
Month, from the Right Aſcenſion of the Star ſubtraCt the 
Right Aſcenfion of the Sun ; but when the Right Aſcenſoi 
: ow 5 ; ; : : . ; cf 


L 
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will-find the right 


The Uſe of the Tables, &c- 


of the Star is leſs than the Right Aſcenſion of the Sung 

then add 24, hours thereto, and the Remainder will ſhew you 
the hour after noon when the Star comes upon the Meridian, 
and if ttdo exceed * 2 hours, then ſubtract 12 hours there- 
from, and the Remainder ſhall ſhew the Hour and Minute 
of the Stars coming upon the Meridian after midnight, 


Example 1. 

Upon the tenth of Apri/ ] would know when the Lions 
Heart cometh upon the Meridian. Therefore if you -Jook 
in the Tables of Right Aſcenſion for that Star, you will find 
it tobeg þ. 51 m. Then look in the Tables of Right Al. 
cenſion of the Sun, = right againſt the tenth of April you 

ſcenſion of the Sun to be 1 þ- 54 m. 
which ſubtracted from the Right Aſcenſion of the Star, 
there remains 7 b. 57 m. which 1s the true time that the Stax 


* 


cometh to the Meridian afternoon. 


Example 2. 

| Upon the fifth of November, I defire to know when the 
Bulls Eye cometh upon the Meridian : The Right Aſcenſion 
thereof by the Tables you will find to be 4 h. 17 9. theright 
Aſcenſion of the Sun that day is 15 þ. 23 9. Therefore 
becauſe the right Aſcenſion of the Star is leſs than the right 
Aſcenſion of the Sun, I add 24 hours to the right Aſcenfon 
of the Star, which maketh 28 h. 17 m. From which ſab- 
tract the Right Aſcenſion of the' Sun, and the Remainder is 
12 h. 54 m. from which I fubtra&t the 12 hours, and the 
Remainder is 54 minates after Midnight, then the ſaid Star 
cometh upon the Meridian. WE 


And here note, That the Table of Right Aſcenſion of the 
Sun, is calculated for noon every day ; and that it doth in- 
creaſe by about 4 minutes each day ; ſo that it may be pro» 
portioned for every fix honrs to allow one minute for the 
time after noon. gr 
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A Table of the Latitude and Longitude of the 
Principal Ports, Harbours, Head-lands and 
Mlands in . the World; beginning from t 
Meridian of Pico Teneriffa, newly corrected ac 
cording to the beſt Obſervation. 
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* . Green-Land 


——— 


JT Ackluits Headland 
. Fair Foreland 
Point look out | 
Cape Blanco 
Hopeleſs Iſtes 
Hope Iſland 
Cherry Iſland 


Ke Pont 
Admuralties T fland 


La s 
Groſs Poant 
retum Burrouph 
auritius Iſle 


f 


Lapland and Norway Nova Xembla 


" Archangel 
Cape Candenoſe 
Fox Naze 
Cape Gallant 
Cape Race 
ond Kilduy m 
RED Cape 

s Iſtes 
Cane 


The Sea-Coatts 0 


FREE: "WE 


5 Nafſe of Norway 
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| A Table of Latitude and Longitude, | 


zD. MD. 


Flanders 


Langeneſs 


e 
Sow - Hill 
YMerchants Foreland 
Whale Back 


Se. Kilda 

Sky Iſtand 
Lew I(land 
Shotland 

C Ifles of Orkeney 


Catneſs 
Buchaneſs 
t. Abbs Head 
Tinmouth 
"JF lamborough Head 
The Sporne 
 Wintertoneſs 


ene i _—e 
"7 


Iſland 


[s 
3 
Z 
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ngland Scotland Iſles in Scot: 
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A Table of Tongirude andTatitude. | 


COrfordne)s 
The North Foreland 
1 The. South Foreland 
Dongeneſs 

| Iſle of Wight 


Portland 
\ The State F 
The Lizard o 
Iſtands i Scilly 7 
Londy Iſte Y% 
; © Se. Davids Head 


'E 
Sy 

= 
oY 


c Holy Head 
Iſtz of Man 
M Fair Foreland 
Black Roch: 
Sline Head 


i Hearn Point 


_ Head 
ape Hape 
Garnſe ey 4 

Ferſey 

Uſhant 
< ae Ortegal 
The Finſterre 

och of Lisbon 
e < Vincent 
7 Sereights of Gibraitet 


n, France | 


pas 
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| Sohn 


ja 
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A Table of Latitude and Longitude, 


{Cape de Gata 
| Cape St. Martin 


Cape Dago Frito 
Cape Melle 

Cape Sparteventura 
Cape St. Maria 

& Cape St. Angelo 

| Cape Saradons 


t of the Straits 


Cape de Becur 
Cape Roſato 
Cape Bona 

& | Tunis 

LL Tangier 


fAlboran 

Formentara 

Ioica 

Majorca 

Mznorca | 
: Cape Pulo in Sardinia 
Cape Corſo in Corſica 
Limpadoſa 
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The 


The Sca-Coaſts of 


Iſlands within the Straits 


ta 
| Cape Paſſaro in Sicilia 
Meſſina 
Corfu 
| Cephalonia 
Fa 


nt 

/? end of Candra 

| Baſt end of Candia 
Rhode 

Weſt end of Cyprus 

. Eaſt end of Cypris 


ah ou 
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- NTCableof Latitude and Tongitnde 


F Cape Sparte! RE 
| oo Canter bo 

oY ape Boiador 

Þ ! Cope Blanco , 

& Cape Verde 5 

= Srr e Leone of 

= Cape de Palmas X 

D Cape zres Punttas oy 

> | The North Point of Fernando = 

kl Iland St. Thomas favs) 


Cape Lupus ol Sooiz7 ac 


| tmmor——a — 


| Cape Negro 16 Sooj3o 50 
'S Cape Bona Eſperanza 34 $24'33 - | 
» » The Weſt ſide of Corva | | 
3 E The Weſt /ide of Flores c we 44 - 
=. \The _ before Fial g 491345 ; 
w 7. eſt end of Pico ” P9774 
EE _ 33 40/348 10 
S  \ The Weſt end of Tercera . hho 
Dy The Eaft end of St. Michael 8 kx 4-4 - 
| 8& The Eaflt my St, Marzes 7 oo 351 36 ; 
| The North Part of Ferro 
E The Eaft end of Palma 7 Wi 74 p 
=. YPzco Temeriffa g ms a 
"i e Eaſt end of Madera by 32/00 ud 
| 8 \ The Eaft end of Port Sanflo 33 oolor oo y 
o The N. E. of Canaria g roo 00 
|» { Th9 N. E. of Forteventura 8 2002 50 
8 | Tre Eaſt Part of Lancerotra 3 3003 1 


bs 


Coaſts of _ 


The Sea 


"2 Table of Latitude and Tongi 


c The Weſt [ide of St. Antonio 
The Eaſt point of St. Vincent 

| The Eaſt ſide of St. Fago 
The Eaſt ſide of Iſle de Mayo 

= & The Eaſt ſide of Bona Viſta 

St. Matthews 

IV | Aſcenſion 

&, | St, Helena 

' © Sts Helena Nova 


Perde Iflnds 


r Cape Anguilhas 

Cape Corintes 

Cape de Guada 

Cape de Guardaſin 
Cape de Raſalgate 
Strrat 

Goa 

Cape Comerin | 
S. W. point of Ceylon 
River Bengale 

Syam 

Viſchers Point 

Point of Caval.os 

| Corea 


Fobn de Lizbon 

South end of St. Lawrence 
North end of St. Lawrence 
Mayorta 

St. Hermanos 

Diego Gratinſa 

The N. W. point of Sumatra 
The S. E. end of Sumatra 


in Eaſt-India 


——__. 


inent 


Cont 


in 


Ma 


Iſlands in Eaft- India 


tude. 
,D. MD. M 


17 ocf350 oc 
17 4o[350 of 
15 oc1352 3c 
I3 oc1353 04 
I6  00j353 04 
O01 Sgoſiti 32 
08 Soojog 3c 
16 Soc[l3 5c 
I6 Sogj24 4< 


35 Soof39 3c 
23 Sz3oſ56 oc 
15 St7}59 56 
it 4c[74 15 
22 Þ Ic 

96 2c 
97 ©c 
07 $2199. 12 
v6 oc{lot 56 
20 og[tio 2 
14 $21122 45 
20 1tQ|131 oc 
25 1E[140 5% 
36 O5 146 ocy: 


25 $24 75 - $2 
6 
ff 


3 
12 $40]166 3c 
23 .$02134 cc 
28 $9392 20 
25 3ojt16 og 
95 $52N125 40 
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. | A Table of Latitude and Longitude, | 


{ Bantary, 


| Batavia 


Flores 
Amboyna 
| m_ end of Celehbes 
North point of Celebes Ol 144 of 
} South point of Borneo og _ 75 04 
* North point of Borneo © 09 4 | 
South end of Lucon 12 
| North end of Lucon 18 
South eyd of Formoſa 21 
Nerth end of Formoſa 28 
Weſt end of Japan 34 
L North point of Zapan 40 


208 


| 
i! 
: 
l 
= 
' Bi 
[| 


Iſlands in the Eaſt-Ind 


CFStraits of Anian 
Cape Blanco 
Sir Francis Drakes Bay 
Cape St. Lucas | 
GP | Gulf of Salina 
Cape de' Paſſao 
Truxilla 
Ifland Ferando 
Fore St. Cyprian ; 
Weſt entrance of Magellano 
Cape Horn 
| Honder Iſlands I4 $00 237 30 
Prence Willzams Iſlands I8. $14 204 5c 
States Iſlands 38 g20[192 oc 
Green Iſlands 04, $99,172 oc 
Iſlands de Ladrones [0 00/170 oc 
arbadoes Iſles *-» 1o7 , 00,195 0) 
C Hermanes Iſte 5 10,181 ©5 


Sea 
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ut 


— MN 
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Sea-Coafts and Iſles of America, 


2 Table of Longitude and Latitude, | 


The Main of Ame rica 


WWeſt-Indies 


Ifſands in the 
N. 


{ Lemairs Straits 


Cape Blanco 

Cape St, Antonio 

| Cape St. Maria 
Cape Frio 

Baia de Totas SanfFos 
Cape St. Auguſtine 


M——— 


< Rzver Caſſepore 


* Surmmam 

Cape Rexo 

La Florida 
Cape Farr 

Cape Henry 
Cape Cod 

Cape Raxze 
Cape Bona Viſta 


F Bermudas 
Bahama 
Anguilla 


$t, @bri/? opher $ 


: Antegoa 


Martneco 

Barbadoes 

Mevss 

* Montſerrat | 

Eaſt end of Hiſpamola 
Weſt end of Hiſpamola 
Port Royal tn Famaica 
| Eaſt end of Cuba 


-] Weſt end of Cuba 


LL Great Caiman 


D.'M 


D. M.- | 


Eaſt entrance of Magellane . 


+136 $38 


5 x $90 
52 $20 
47 $30 


1345 49], 


2/293 25 
1300 40 


31Io 16 
305 00 
399 43 
[325 00 
325 4 
338 33 
341 59 


328 05 
323 49 
275 26 
272 16, 


308 4] 
328 30] * 
323 36 


310 50 
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| A Table of Tatitude and Tongitude 


ZI 
22TH Camas oI2.26 © 
Telos Iſtes a on 
Queen Anns Foreland ' 521293 40 
Cape Charles 55 291. | 
Prince Ruperts River [ oo 289. 1 
Cape Henrietta 161279 10 
Pore Nelſon + 321267 54 
Cape Southampton 30[279 2; 
Sea- Horſe Point 461282 2 
Sir Dudley Digs Cape 10[298 of 
Cape walſing ham 421311 29 
Cape Comfort 21]321 % 
Cape Deſolation . 325 «<> 
_Cape Faremwel 51329 0 
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The Uſe of the Table of Latitude and. 
| Longitude of Places. 


In this Table there fre two Columns, the firſt ſhewir 
the Latitude, the ſecond the Longitude of Places. Th 
lles are, | 


I. Tofind the Latitude and Longitude of any Place. WW; 


| Example. 

Of the Srart on the Coalt of England. Againſt tl | 
Start, itt the firſt Column, the Latitude: 1s 5o d. 27 
which is North, and in the ſecond Column the Longitu 
1s 13 d. 7 m. 


Of Cape Bona Eſperan;a on the Coaſt of Gy/1nzy. 
The Latitude 34 4. 24 m1. South. 
The Longitude 38 ' 10 
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The Uſe of the Table, 8c: 


Il. To find the Difference of Longitude between any 

two Places. 

Take the Longitude of the two Places out of the Table, 
nd ſubtract the lefſer Longitude out of the grer.ter, and if 
he Remainder be leſs than 180 deg. that is the Difference of 
ongitude ;. but if the Remainder be more than 180 deg, 
ubtract it from 360 deg, the laſt Remainder is the Difference 
f Longitude. | 
1. Example. | 


To find the Difference of Longitude between the Lizard 

] Cape Bona Eſperanza. 

The Longitude of the Lizard is 124. 37Ms 
The Longitude of Cape Bona Eſperanza 38 10 


The Difference of Longitude 25 33 


2. Example. 
To find the Difference of Longitude between the Lizard 
nd the Barbadoes. 
The Longitude of Barbadoes | 319d. 4om. 
The Longitude of the Lizard 12 +37 
The firſt Remainder 307 03 
Subtracted from 360 ., oo 


The laſt Remainder being the Diff. of Long. 52 57 


[. To know when the Difference of Longitude between any 
two Places is Eaſterly cr VVeſterly. 
If the Remainder firſt found be leſs than 180 d. and you 
re to fail to that place which hath the greater Longitude of 
two, your difference of Longitude is Eaſterly ; but if 
ou are to fail to that which hath the leſs, your Giffterence of 
ongitude is Weſterly. | h 
2, It the Remainder firſt found be greater than 180 deg+ 
hen if you are. bound to that place which hath the greater 
ongitude of the two, your Difference of Longitude is We- 
lerly ; if to that which hath the leſs, your Difference of 
ongitude is Eaſterly. | 
F 3 | . The 
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Sms Dedlination, 693, 1699, 1701, '705.| 
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Sins Declination 1693, 1697, 170l, 1705+ 


Fuly 


Auguſt 


North 


North 


South 


Feprem [Oftober |Novem.|Decemb 
North | South 


South 
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The Secand Year 


Suns ins Declination, 1694, 1698, 1702, 1706. 
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a8120 4523 29 
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. after: Leap-Pear. 
Suns Declinatiqn 1694, 1698, 1702, 1706. 
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| Fuly [dugnft Auguſt |Septem |ORober|Novem Decemb - 
North | Nort North North | North Seuth | South South 


122 5|15 8 4 19 19 41123 ©$ 
53114 50 57 7 5723 12 
I4 32 33] 3 . 4118 13123 16 
I4 13 IO 1B 2923 19 
13 54 2 471.8 4818 44/23 22 
13 . 35 241 9 10118 5$9]23 25 
13 16 11'9 3319 .1413 27 
12 56: 37] 9 54119 26123 28 


12 37 13310 16119 42/23 29 
[2 17_0 5ojlo | 38119 56123 30 
I wn © 270 5920 9gf23 30 
[= 36 © a4j1I 200 203 30 
111 16 Sou. 20{I1 42,20 34/23 29 
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9 $2; 1 54113 421 4 21 
9 . 31] 2 17113 24/21 31123 17 

IO] 2 a> 4421 41123 14 
9 oY 4jl1 4 14_ 421 50]23 10 
26| 3 27114 2421 23 7| 
3] 3 51114 42/22 
43] 4 14415 222 
20] 4 3915 2022 
585 ofl15 39122 
36] 5 24115 5822 
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Ji] 6 10f16 33[22 
28] 6 3316 5092 
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The Third Year 
| Suns Declination 1695, 1699, 1703, 1907, 
| 4, Feb-uz, March {prai | Aay June f 
| Sou: h ; Soutn | North | Nor:h North 
13 50] 3 29] 8 Zolis 123 1o 
3 293 48 5418 17Þ3 14 
[3 - 2 41] 9 16118 323. 17 
12 48] 2 17]9 37118 463 21 
2 23 1 544 9 59/9 123 23 
1 12 1 3clio 2o|ltg9 1al23 25 
K [1 46] I 610 41's 28123 27 
| (1 25] © 42/11 2/19 41123 28. 
{x 30 git 2319 54123 29| 
lo 42 Nor. _4ill 4320 $123 30 
[lo 25| o 2812 320 20ſ23 30 | 
9 58 © 52112 2320 31123 30| 
= 9 36] I 1612 4820 4223 29 | 
9 141 48/13 320 $323 28 
i [8 51] 2 3/13 2321 423 26, 
F 8 28/2 2713 4221 1523 23 24| 
| 8 62 5c|l4 121 25:23 - 22 
; 7 43] 3 13114 2021 3523 19 
7 20 3 374 3921 4423 16 
j (658) 4 o14 5721 5323 _13 
4 6. 35] 4 23153 | 1522 3:23 23 9 
: 6 12] 4 4615 3322 1023 . 4 
; 153 495 S['5 $122 1723 ©o 
5 25]5 32j'6 $822 2522 54 
| "LR. a 55116 2522 _ 3222 49 
6 1$}46 4222 3922 43 
6 41i[16 5922 4 5;22 36 
7 - 7 422 51,22 30 
7 25117 312g 5622 23 
7 48117 4723 1122 15 
8 1o 23 6 
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Suns Declination L....3 1699+ 195 3, 1797. 
| Ro South oath | South 
22 715. 13] 4 26 7 11069 36123 - 6 
21 5914 5414 3:7 357 5423 11 
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12113 21 619 2; [23 26G | 
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Teap-Year. 


| Suns Declination 1696, 1700, 1794, 1998, 


| Februa, March 
South | South 


April May 
| North | North 
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Leap-Pear. 
| Suns Declination 1696, 1900, 1704, 1708, 
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| Fuly Auguſt Septem Ofober Novem |Decemb | 
| North | North | North | South | South | South 
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The Uſe of the Table, 8&c. 
The Uſe of the Table of the Suns Declination, 


Heſe Tables ſhew the Suns Declination at noon, for the 

_& years 1693, 1694, &c. to :908, and theſe years are ' 

diſtinguiſhed in the Title of the Table, into the firlt, the 
ſecond, the third, and the Leap-year. 

'In every Page of this Table there are ſeven Columns, in 
the firſt are the days of the Month, and in the other fix the 
Months of the year. The Declination is diſtinguiſhed by the 
Title of North and South at the head of the Table, and 
likewiſe againft 10zh. of March is [Nor.] for North, and 
againſt the 1224, or 13 ch. of September is [Sou.] for South 
Declination, becauſe about the 1 0:h of March the Declination 
is changed from South to North, and about the 12th or 1 3: 
of Septemper from North to South. 


EXAMPLE. 

To find the Suns Declination May 10. at Neon, 1697, 

Turn over the Table till you find the year 1697, which 
you will find to bethe firſt after keap-year, and againſt the 
xoth day and under the Month of May, you will fifid the 
Declination to be 20 d. 13 m. North. 

To find the Suns Declination Otob. 22. at Noon, 1760. 

Turn over the Table till you find the year 1700, which 

you will find to be Leap year, and againſt the 22eh day, and 


under the Month O#ober, you will find the Suns Declination 
to be 14 d, 53 m. South. 


Note that in the Leap-Tear February hath 2 9 days. 
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The Bearing, Diſtance and Longeſt Day of moſt of the Pri 


cipal Cities and Places in the Wojld, from the fam 
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Names of the Places. 


lexandria in Egypt 
Imſterdam in Holland 
Intwerp in Brabant 
Babylon 
Barwick 
alice in France 
alicut in Eaſt-Indis 
onſtantinople 
Dantzick 
Dublen in Ireland 
dinbargh in Scotland 
wo I 
rankfor 
emburgh 
Feruſalem 
celand 
itbon sn Portug al 
Ment; an Germany 
x10 
ddleburg in Zealand 
rrocco in Barbary 
Naples 
arts in France 
rague in Bohemia 
gunz ai in China 
Name 
Seval 
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Toledo in Spam 
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1ATableof of Diff, of Latitude and Departure. 
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The Uſe of the Table of the Difference of Latitude 
| "IP and Departure. 


T HIS Table on each Page contains ten Columny, in 
the two outmoſt Columns of each page ſtands the 
word Diſtance, it begins on the left hand page at 1, anlit 
continued to 30, ahd on the right hand page it begins at 31, 
and is contirmed to 60; in theſe Columns you mult tind 
your Diſtance ſailed : the other Columns of each page are di. 
ſtinguiſhed by the Points and quatter Points of the Compaſ- 
ſes, beginning at 5; Point, and fo 5 Point, 4 Point, r Point, 
and fo increa ng to 4 Points at the head of the Table, and 
beginning at 4 Points and increafing backward to 7 Points} 
at the foot of the Table ; every quarter Point containing two 
Columns, diſtinguiſhed by the words Lat. and Dep. ſigni- 
fying the Difference of Latitude and Departure, at the head 
and foot of the Table, | 


The chief Uſe of this Table is tha, the Courſe and Diſt ance 
being given, tofind the Diff. Lat. and Departure. 


£6 rig & TAMPER. 
A Ship fasls S.E.by ST E. 57 m. or miles, T demand the 
Difference of Latitude and Departure. 


Noze, your Courſe muſt always be accounted from the 
North or South Point of the Compaſs, according as your 
Courſe is Northerly or Southerly. _ 

So your Courſe being S. E. by E. 3 E. it is 3 Points ©. 
from the South towards the Eaſt, and therefore your Diffe- 
rence of Latitude is Southerly and your Departure Eafterly. 
Turn to the Table of Difference of Latitude and Departure, 
and look for 3 Points &, which you will find at the head of 
the Table, then look for your Diſtance 57 in the Column of - 
« Diſtance, . which you will find upon the right hand page, 
then right againſt 57 miles in the Diſtance, and under 
3 Points 7 the Courſe under Lat. your Ditf. Lat; is 44-2 _ 
under 


" & oluw OS ID ww 


wo 2«& ww 3,0 kiog” 


The Uſe of the Table, &c- 
nder Dep. your Departure 36.2, that is, your Diff. Lat, is 
4 miles and 2. tenths of a mile, and your Departure 36 miles 


2. EXAMPLE. 
A Ship ſails N. W. by W. ; W. 46 Leaguer, I demand 
the Difference of Latitude and Departure. 
The Courſe 1s 5 Points & from the North toward the Weſt, 
herefore your Diff. Lat is Northerly, and your Departure 


Weſterly : look for 5 Points {, which you will find at the 


ot of the Table, and 46 ygur Diſtance on the right hand 
age, then right againſt 46 and over 5 Points {; you will find 
our Diff. Lat. over the word Lat. at the foot of the Table, 
obe 23 leagues and 6 tenths, and your Departure over the 
xord Dep, to be 39 leagues and 4 tenths of a league. 


[. How to make a Traverſe by the Tables of the Difference 
, | of Print nn De _— We 
xample. Suppoſe a Ship ſail upon her airett Courfk, N. W., 
LW. $o peo or 4 "te by reaſon _— 
winds (allowing Lee way) ſails N.N. E.iE. 20 miles, 
and S.W, 1. W. 27 miles, and then N. N. W.i W.22m. 
and W, N. W.3.W. 25 mil. ts find Diff. Lat. and Dep. 
Make a Table of fix Columns as here underneath, in the 
wo firſt Columns inſert your Courſe ard Diitance. 


The Traverſe Table 
| Diſtan.\ N. S.|E. W. | 


'Diff. Lat * Departure. | 
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' ty according to the Courſe; and if ſhe fail directly Eaſt « 


The Uſe of the Table, &c- 

Then by the Table of Difference of Latitude and Dep 
ture find your Difference of Latitude and Departure for you 
ſcveral Courſes and Diſtances by the former directions, an 
place it in their proper Columns, that is, if your Courſe 
between the North and the Eaſt, place your Difference 


Latitude in the North Column, and your Departure in th 
Eaſt, If yourCourſe is between the North and the Welt 
put your Difference of Latitude in the North Column, and 
your Departure in the Weſt. Tf it is between the South 
and the Eaſt, your Difference @f Latitude in the South Co 


®imn and your Departure in the Eaſt. If it is between th 


South and the Welt, your Difference of Latitude in the South 
Column and your Departure in the Weſt. | 

If the Ship fail directly North or directly South, ſhe onh 
makes Difference of Latitude, which is Northerly or Souther 


Weſt, ſhe only makes Departure, which is Eaſterly or Welt 
erly according to the Courſe. Having thus placed your Di 
ference of Latitude and Departure in their proper Colum 
of North, South, Eaft and Weſt, as you ſee in the forego 
ing Table ; the Sum of the North Column is 75.2, of the 
South 17.2, of the Eaſt 9.4, and of the Weſt 93.3, tha 
conſider the Sum of the North and South Columns whichi 


greateſt, and ſubtract the leaſt therefrom, and fo likewiſe d 
the Eaſt and Weſt Columns. So in the fore ſaid Table tir 
South Column ſubtracted from the North, the Remaindr 
3s 58.0, which is the Difference of Latitude Northerly, an 
the Eaſt Colnmn ſudtracted from the Weſt, the Remainds 
1s 83,9, which is the Departure Weſterly, which was requi 
red to be found. 
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A Table ſhewing what day of the Week the firſt day © 
March falls on ; alſo the Epa#, Dominical Letters, fir 
| Sunday in Lent, Eafter-day and Whitſunday, for 20 
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' The Perpetual Almanack. 
Daysof the Month the ſame day of the Week as the firſt of March. 


March 


22 


29 | November 


23 


September | 
Jung 


24 


39 | Auguſt i 
31 anuary 


25 
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26 
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The Uſe of this Almanack. 


Y the former we, > may ſee what day of the Week 

the firſt of March falls on in any of thoſe years, which 

being known you may readily find any day of the Week or 
Month throughout the year. 


| EXAMPLE. 

If you would know what day of the Week the 7 of un: 
is 1696, Haring ſeen by the Table that the firſt of March 
is Szzrday look in the Column of the Almanack below + 
gainſt Zune, and you will find that the 7, 14, 21, 28. day: 
of that Month are Sundays. Again, if' you would knov 
what day of the Month the third Sunday in May 1697 is; 
that year the firſt of March falling on Monday, looking in 
the Column in the Almanack even with May, I find the {e- 
cond Monday of that Month to be the 10th day, and the 


third Sunday to be the 16th. *© | 


Note, In this Computation the Year begins the forſt of 
March, and ends the laſt of February. 


 —_— 


The Brief Uſe of the Table of Logarithms for 
' + Numbers, and of the Logarithmical nes and 
Tangents. Et 
1. The Uſe of Logarithms for Nunbers. 


T HIS Table contains the Logarithms of Numbers, in- 
*& creaſing in their natural Order, from 1 to 10000 3 ©& 


very page containing 160 Logarithins, marked at top witi 
200, 200, zeo, O&c. and their uſe is, | 


' 1. A Number being given, to find the Logarithm 
"EG thereto. 
Upon the' Page” marked with 200, under ( Num. ) 
at the Top of the Page, look for the Number oy 
an 


The Uſe of the Table of Logarithmg, - 


and in the next adjoining Column under ( Logarithm) -is 
2.359935 57 which 13 the Logarithm ſought. 

Suppoſe you were to find the Logarithm of 1497. 

In the Page marked with 1400, under (Num.) you will 
find the Number 1497, andin the adjoining Column under 
(Logarithm) 3.1752218, the Logarithm ſought. 


2 A Logarithm being given, rofind the Numbers 


correſponding. | 

Suppoſe the given Logarithm were 2.9813655, to find 
the Number anſwering thereto. 

Run down the Columns under (Logarithm) and in the 
Page marked with goo, you will find this Logarithm, and 
the _ anſwering thereto is 958, which was re- 

uired. 
T Suppoſe the Logarithm given were 3.101852, to find 
the Number anſwering thereto, | 

Look down thoſe Columns of Logartthms that begin 
with 3» and in the Page marked with 1200, you will find 
the neareſt Logarithm thereto to be 3.1017471, and the 
Number anſwering thereto'to be 1264, which was required. 


I. 7he Uſe of the Table of Logarithmical 
Sines and Tangents. 


FT H1S Table contains the Logarithmica! Sines and 
Tangents of every Degree and Minute of the Qua» 
drant, and their uſe is, 


I» To find the Sine or Tangent of any Degree 
| and Minute. h 
If they be leſs than 45 yonr Sine or Tangent is found in 
thoſe Columns, which are diſtinguiſh'd by the words {Sine) 
(Tangent) at the Head of the Table : but if the Degrees 
exceed 45s then your Sine or Tangent is found in. thoſe 
Columns which are. diſtinguiſhed with the word ( Srme) 
(Tang;) at the Foot of the Table. 
| Su; poſe 


The Uſe of the Table 6f 

Suappbſe -yoa were to find the Log. Sine of Tangent 
32 &. 129. Look for 52 d. at the Head of the Table 
and upon the left hand page in the Colunin 6f Minutes ur 
der the word (Min.) you ſtiall find 12 97. and againft 12m 
and under (Ssne) at the head of the Table, you ſhall finl 
9.7266264, which is the Log. Sine of 32 d..12 9. and un- 
der Clog) you have 9.7991569, the Log. Tangent «f 
32 4. 47 M. | 

Suppole you were to find the Log. Sine or Tang. of 374 
47 m, Turn t6 37 4. at thehead of the Table, and upon 
the right hand page (becauſe the Minutes exceed 3o) h 
the Column of Minutes under (Mzz.) you mtift look far 
47 m. and againſt 47 m. and under (Sine) at the head of the 
Table yoii will find 9.73852317, the Sine of 37 d. 47 m. ar 
againſt 47, and nndcr (Tang ) you will find 9 8894214, 
the Tangent of 37 d. 47 #: . | 

Suppoſe you were to find the bog Sine or Tangent df 
64d. 159m. Turn to 64d. at & of of the Table an 
upon the right hand page in the Column of Mimutes, ov 
the word (Mzn.) look upwards for 15 m. againſt I 5 2. and 
Over(Sine) at the Foot of the Table you will ind 9.95 4 5793, 
the Sine of 64 d. I 5-77. and againit 15 #1, and over (Taw,) 
you will find 16 3166443, the Tangent of 64 d. 15 m: 

Suppoſe you were ro find rhe-Log. Since or Tang.n: of 78 d. 45 n. 
Tura to 78 d. at the Foot of the Table, and upon rhe Icfr hand (becauſe 
the Minutes exceed 3©) in the Column of Minutes over (Min.) look for 
45 m. againſt 45, and over (Sine) you find the Sine of 78 d. 45 mn. tobe 
©.5515739, and the Tangent in the faine Line over. (Tuig.) £3 be 
10.7013382, 


2. A Carabaies! Sine or Tangent being given, to find 
the Degrees and Minutes anſwering thereto. 

This is but the Converſe of the former, but that you may che mcte 
readily turn to the Degree 4nd Minute take this brict Dire&ion, - 

If it be a Sine, and the tive firlt Figures leſs chan 9.84.94, or a Tangent 
lefs than Radius, or 10.c20c030, then it is a Sine or Ter;gent of lc 
than 45 d. and is t6 be fought in thoſe Colums diſtinguiſhed with (Smt) 
(Tang.) at the Head of the T «ble 4 bur if rhe Sine or Tangent cxeed theſe 
reſpeRive Numbers, thcn the Degrers #n{wering tlixrero ace more than 45 

{07 


Logarithmical Sines and Tangents, 


nd they are to be found in thoſe Columns diſtingui ine) (Tang. 
: he Fooe of the Table. : ne ping "4 

Suppoſe you were to find the Degrees and Minutes correſpondir.g to this 
Line 9.7035329, this being leſs than 45 I run over the Columns. of Sines, 
iiſtinguiſhed by (Sine) ar the Top, under 3od. and againft 21 $», I 
ad the given Sine, B 
Sappoſe I were to find the Degree and Minute correſponding to this 
Tangent 10.3862939, this being greater than 45 d. I run over the Co- © 
_ -_ Tangents, diſtinguiſhed by (Tang.) at the Foot of the Table, and 
yer 07 &. 39 Mn « | 

1. Ne, If you are to find the Sine or Tangent of any Number of 
degrees and Minures exceeding 90. As Suppoſe you were to find the 

Tangent of 127 d. 39 m». ſubtrat 127 4. 39 m. from 180 &. 0m. and 
ind the Tangent of the , viz. the Tangent 52d. 21 m. which 
ab the Tangent 12.7 &4. 39 m. as Was required. 

2. Note, That if ir be required to find che Sine Complement or Tangene 
omplement of any Degree and Minutes leſs than go d. you muſt look 
he Degrees and Minutes, as is before direted, and under (Sine Comple- 
ent) or (Tangent Complement) at the Head of the Table; if your De- 
pace be leſs than 45 d. or over (Sine Complement) or (Tangent Co 
it che Foor of theTable, if your Degree exceeds 45, you will find againſt 
he reſpetive Minutes , the Sine Complement or Tangent Complement 


4. . n 
Suppoſe ig were required to find the Sine Complement or Tangent Com- 

llement of 36 d. 42 #29. Turn to 36d. art the Head of the Table, and 

nder (Sine Coueplement) and right againſt 42 m, gu will find $0.9033923, 


d under (Tangane Complement) 10.12.5776, which is the Sine Coiples 


nent or Tangent Cowplcment required. 


To find the Complement Arithmetical of a Logarithm: 


The Complement Arichmerical of a Logarichm is the Reſidue of that £0- 
garichm to. 10.0000C00, Or to 2.90J00000, as the Complement Arichme- 
tical of 9.9193464 is 00801536, for if you ſubtra 9.9198464 from 
10.0000000, the Remainder is 00801536 : but a readier way is this, 

ke the Kefidue or Remainder of the firft ro 9, and lo of the reſt, unril 

ou corae ro th. loſt Figure, which take uns 10; ritus to rake thee Com- 
plement Arithmetical of 9.9198464, for 9 put ©, for 9, o, far 1,8, tor 
9, ©, for 8, 1, for 4, 5,;for 6, 3, for 4 (the laſt Figure) 6; and (ol have 
00801536, the Complement Arithrherical es before. If rhere be 2 Figures 
before the full point, 8s 10. 11. 12. or 13. you mriſt then reject the tirft 
Figure, find rake the Complement Arithmerical of the other as before, as 
ſuppoſe you weae to find the Complement Aaittimetical of 10.965 2480, Te- 
je&t the firſt 1, then for o write 9, for 9, ©, for, 3, for F, 4, for 2, 7, for 

,5» for $, 2, being rhe laſt figure-42 ©, and then cac © is the laſt place, fa 

ic Complement Afithmetical s 9.0347 520. * 
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7.309382.47 
7.3668169 
7.4179696 
7.4637273 


12.7581222]; 
I2.6911752 
12.6331831[+» 
12,5320304 
12.5362727 


1117,5051181 
12/7.542.9065 
1317- 5775684 
A 6098 530 
1517:6398160 


9.9999978 
9.9999974 
9.9999969 
9.9999964 


16 
I7 


7.667844 5 
70944733 


2-9999953 
9.2999947 


I 517 


19 
2O 


7.71389966' 


7. 7424775; 9-9999934 
7-7847537! 9.9999927 


9.9 999940 


_9.9999959l 


21 
22 
23 


2 4 


7.82. 54507 


6[7.5786953 
7.9950354 
179198793 
7.9261190 
17.9408419 


w HH th vo 
wk Mon 


7.3439338; 
2 517-361562.3 99999885 


7.7359427, 9.9999919 
7.8061458; 9.9999911 


9.999950J 
9.9999894 


9.9999876 
9.9999866 
9.9999856 
9.9999845 
9.9999835 


' Sine 


Complewm nt | D1ne 


7.5051203 
7-5429091 
7-5776715 
7.6098566 
7.6398201 


12.43792909 
12.4223285]4; 
12.3901434| 
123601799 


12.4948797]4; 


7.6678492 
7.6941786 
7.71909026 
7.742441 
7.7647610 


12.3321508 
12.3952214 
12.23809974/ 
12.2575159 
12,2352.390{4 


7.,7859508 
7.3061547 
7.32. 54604 
7.3439444 
7.3616738 


12.2140492 
12.19334 5313 


12.15605 56136 
12.1383262/3* 


7.8787077 
17.3950988 
7.9108938 
7.9261344 
7.9403 534J1 


12.1212923;3/ 
12.1049012.33 
I2,0891062/32 
12,0738650631 
2a ch es 


Tarigent 
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| $53NU1tT | 


wo 
Fa 


12.1745396}3'] 


— —— 


= 


—_ Mi _— 


=| o Degree. E 
The T 
x Si Sine = Goitteſlrtien | Fas oh LY 
30/7.9493841919.9999335] 17-9498584[12.0591414}32 
3117.95 59819]9.9999323] 17-95 5999E[12.0449004]29 
3217.9683698[9:9999$12 17.963888<12.0311114]-8 
33/7.9322334[9:9995300| (7.9922534[12.017746E[27 
3417.995198c[9.9999788] 17.99521921 12,0047808Þ6 
3518.9077867 9.9999775] j8.9078092 11.9921905 25 
36$.0200207[9.9999762] |3.9200445111.9799555Þ-4 
3713.03191951]9-9999748] [8.0319446|11.96805 5423 
3$18.043500919-9999735] [$-2435274111.9564726]22 
3918.054781419-9999721] [8.0548094111.945190621 
4518.965776$9-2999706] [$-2658057[11.9341943]29 
4118.076499719.9999691Þ [8.97653c6[l1.9234694[19 
4218.08696461}9.9999676] [8.0869970[11.9130030[18] 
4318,097 183219:9999660} 18.9972172}11.902782.8|17 
448.107 166919.9999644] |8.1072025111,892.7975]16 
4518.1169262/9.9999628] {3.1169634/1 1.8830366]I 51 
4613.126471019.9999611] [$:1265099/11.8734901]14} 
4718.1358104/9-9999594 8.1358510[11.8641499[13 
15]8.1449532/9-9999577 3.1449956.l 1.8550044]12 
4918.153997 519-9999559] [8-1539516{11.8460484j1 1} 
5918.1626808{9.9999541] [3.1627267|11.8372733] 2 
5118.1712$0419.9999522] |8. 1713233 I 1.8286718| 9 
528.1797 129/9:9999503 8. 1797626|11.8202374] 8 
5318.187984819.99994 34 8. 1880364[11.8119636| 7 
54]8.196102019.9999464} [8.1961556]11.80384.44] 6 
5518.204070319.9999444] [8.2041259]11.7958741]_5 
5618.21 1894919.9999424} [$.2119526[11.7880474þ 4 
5718.219581 119.9999403] [8.2196408]11.78035924 3 
3818.227133519-9999382} [8.227195311.7728047} 2 
5918.234556919-9999360| [8.2346208]11.7653792] 
6018.2418553(19-9999333] [8.2419215|11.7580785} © 
Su : . Tanger t Cl) 
vom ten entl. Sine | | Compleraere | Tang. Z 
$9 Degrees. __A_2 = 


| 


S| 


1 Degree. 


Sl - 
Sinzg 
> 


= - 
I; Sine Com »lemert 


| 


Tang. 


Tangenc 
Complement 


= o 8.2418553 9.9999335 


| 18. -2490332 9.9999316 
2 8. 2.560943 9. pheennn. 


3, '8.2630424'9.9999271 
4'8.2698810,9.99992.47 
518.27 2766136, (2:999922.4 


6'8. 2332434 9. 9999200 
113.238977349-9999175 
8/9. «2962067 9.9999150 
Ag 302 5460! 9.9999125 

'S, 308794119-99: 3999100 


1118. 3149536, 9.9999074 
1218.32102699.9999047 
13j8.3270163 9.999902 1 
1418.33292.43 9.9993994. 
1518-3387 529 9:9998966 
1613.3445043 9.9993939 
1718.3501805 9.9998911 
1818.3557835 9-9998882 
$.36131599.9998853 
3.3667769 9: 9998524 


8.2419215 


11.7580785 Go 


8.2491015 
8.2561649 
8.2631153 
8,2699563 
8.2766912 


11.75089851; 
11.7438351| 


11.7368847 


11.7300437Þ 
11.72.3308t[55 


3.2833234 
8.2898559 
8.2962917 
8.3026335 
8.3088842 


[1.7166766 


I1.7101441]; 


11,7037083 
11.6973665 


I1.691115bſ50 


8.3150462 
8.3211221 
8.3271143 
3.3330249 
3.3388563 


11.6849538 


11.6788779]. 


I1.6728857 
11.6669751 
11.6611 437 


8.3446105 
8.3502895 
3.3558953 
3.3614297 
5.3668945 


11.6553895 
I1.6497105 


11.6441047 


11.6385703 


11.6331055[4© 


8.372 37217109.9998794 
2[8. 37749889. 9993764 
8.387620 9.9998734, 
3. 3879622 9.9998703 


8:9.9998672 


9. 9998641| 
9.9995609, 

19. 9998577) 
9, -9993544 
441 $.417919019.9998512 


8.3722915 
8.3776223 
8.3828886 
8.3880918 
$.3932336 


I 1.6277085 
I 1.6223777 
I[1.6171114 
I 1.6119082' 


36 


11.6067664/33 


3.3983152 
8.4033381 
8.4083037 
3.4132132 


Sine 


Complement | 


Tangent 


$.4180679 


'omplement 


I1.6016848 
11.5966619 


11.5916963' 
11,5867868, 
11,5819321 


Gal 
33 
32 
31 


85 Degrees. 
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Tang. 


wo | ww ww wo ww wo Id Loci — 


— + + + + j wo ww wo 


1 Degree. 


S| 
=| Sine 


Sine 
Complement 


| Tang. 


Taiigent 
Complement 


3o|8.4179190 


9.9998512 


8.4180679 


11.5819321 


3118.42.27 168 
3218.4274611 


3313.4 321561]. 


34]8.4367999 
3513-441 3944 


9.9998478 
9.9998445 
9.9998411 
9.9998376 
9.9998342 


8.4228690 
3.4276176 
18.4323150 
3.4369622 
8.4415603 


11.5771310 
I 1.5723824 
11.5676850 
11.5630378 
11.5584397 


3513.44 594099 
37]3.4504402 
33]3.4 548934 
3913.4593013 
401$.4636649 


9.9998306 
9.9993271 
9.9993235 
9.9998199 
9.9998162 


8.4506131 


83.4461103 


8.45 59699 
$.4594814 
8.4638486 


11.5538897 
11.5493869 
I 1.54493oO1 
11.5405186 


24 


4118.4679850 
4218. 4722626 
43]8.4764934 
4418.4806932 
1518.4843479 


9.9993125 
9.9998088 
9.9998050 
9.9998012 
- 9.9997974 


8.4850505 


4618.4839632 
4718.4930398 
4518.4970734 
4918.5010798 


Jo 


5918.5050447 


9.9997935 
9.9997896 
9.9997856 
9.9997817 
9.9997 776 


8.46381725 
8.4724538 
8.4766933 
8.4808920 


I11.5361514 
11.5318275 
I 1.527 5462 
I1.5233067 
I11.5191080 


2O 


30 
29 
28 
27 
26 
25 


23 
22 
21 


I9 
18 
I7 
16 


11.5149495 


8.5952671 


j1118.5089736 
a ans 

318.5167264 
8.5205514 
$.3243439 


14 
35 


9.9997695 


8.4891696 
3.4932 502 
8.4972928 
8.5912982 


11.5067493 
I1.5927072 
I1.4987015 
I1.4947329 


15 
11.5108304/14 


$.5992001 


9.9997653 
9.9997612 
9.9997 570; 


36 
J7 
38 
J9 
JO 


8.5281017 
$.5318281 
$.3355228 


$.5391863 
8.5428192 


9. +9997 527| 


9.9997434 


9.9997441] 
9.9997398, 
9.9997354 


Sine 
Complement 


Sine 


8.5130978 
3.5169610 
8.52079c2 
8.52.4 5860 


11.4907999 
I 1.4369022 
I11.4830387 
11.4792098 
11.4754140 


13 
I2 
II 


wi. Aa I COW 


8.5320797 


Tangent 
Com lement 


$.5283490 


8.53357787 
3.5394466 
8.5430838 


I 1.4716510 
11.4679203 
I1.4642213 
11.4605534 
[1.4569162 


| Tang. 


88 Degrees. 
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Minutes | O = vow Þ 
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Hine 


Sine 
Complement 


3.5423192 


Y/ / 
{13 


2 


I:2 
LEN 
I4 
15 
116 


I 
9 
20 
21' 
22 
23; 


26 
27 


103.5464218 


3.5499948 
$5535386 


| 618. 3639994 
($.5708357 


I ©: 


11;8,5808923 


(8.5971517 
17; 


(24.3. 6219616 


518.6338537 


"omplement 


8.3579536 
| 318. 5605404. 


9.9997309 
9.9997265 
9.9997220 
9.9997174 
9.9997128 


9.9997354 


8.5674310 


$.3742139 
8.5775660 


9.9997082 
9.9997036 
9.9996929 
9.9996942 
9.9996894 


| Fang. 


5.5439838 
3.5466909 
8.55926383 
3.5533166 
$.5573362 
3, 5608276 
8. 56A2912 
$.5677275 
$.5711368 
3.5745197 
3.5778766 


Tangeut 
Complement 


11.4569162160 


SOJNUTJA} 


11.4533Cc91 
11.4497317 
I1.4461834 
I 1.442663t 
11.4391724 


11.435708+ 


11.4322725]3 


I11.4238632 


I1.42 54893] 
I 1.4221234|) 


\S. *5SA19 33, 
'8.5374694 

8. 5927209 
$.5939483 


9.9996346 
9.9996798 
'9. 9996749 
9.9996700 
9.9996650 


3.5312077 
3.5845136 
3.5877945 
3.5910509 
3.3942332 


I1.4187923 
11.4154364 
11,4122055 
11.4089491 
I1.405716E 


8.60033 7) 
($.6034386 
.8.60662.26 
©2.8.6097341 


9.9996601 
9.9996550 
9.9996500 
9.9996449 
9.9996398 


;$.61232.35 
1$.6153910 
3.6189369 


£5'8.6249653 


9.9996346 
9.9996294 
9.9996242 
9.9996189 
9.9996136 


8.6279484 
8.63091II1 


3,6267764 


3018.6396796[? 


Sine 


9.999603? 
9.999602: 
9.9993974 
2.9995915 
-3995865 


$.5974917 
3,6006767 
3,6038336 
8.6069777 
3,6100943 


I1.4025083| 


11.399 32331 
I1.3961614| 


I1.3930223 


11.3399057[49 


3.6131889 
3.6162616 
3.6193127 
8.622 3427 
2,.6253516 


I1.3368111 


11.383738-|/ 


11.3806875 
11.3776573 


11.3746482|3) 


8.6283402 
3.6313083 
8.6342563 
$.637184.5 
8.6400931 


11.371659: 


[1.36865G1* |; 
[1.36574 3733 


[I.3E23155 


Tangent 


Sine 


Complemen. 


(1.3599955 [32 


_Tang. 


B7 Degrees. 


Mao. 


9 — 
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2 Degrees. 


303.6396796| 


9.9995865 


3118.642 5634 


3418,6511016 


331$.6622303 
hol. $.6676893 


9.9995809 


3218.645428219-9995753 
338.648274219-9995697 


9.9995641 


3518.6539107[9-9995 534 


3618.6567017[9-9995527 
3718.6594748 Coe 


9.999541 


39,8.6649684[9-9995353 


29993297 


411.6703932 6703932 
4213.6730804 
4313.6757510 
$.6784052 
4518.6810433 


9.9995236 
9.9995176 
9.9995116 
3-9995056 
9.9994996 


4613.6836654 
4718.6862.71E 
3.6883625 
8.6914 375 
3.6939980 


2.9994874 
9.9994812 
3-9994750 
9.9994638 


2-9994933]. 


Tang. 


Tangent 
Complemenr 


- 
| 


3.6400931 


I 1.3599069 


30 


8.642982 5 
8.6458528 
3.6437044 
3.6515375 
8.6543522 


11.3570175 
11.3541472 
I1.3512956 
11.348462 5 


I 1.3456478 


8.6571490 
8.6599279 
$.6626891 


8:.6654331 
3.6681598 


I1.3428510 
I 1,3400721 
11.3373109 
11.3345669 


I1.3318402]20 


29 
28 
27 
26 
25 
24 
231 
22 
21} 


8.6708697 
8.6735628 
8.6762393 
18.6783996 
8.6815437 


11.3291303 
I1.3264372 
11.3237607 
I1.3211004 
I1.3184563 


8.6 6841719 
8, -6367844 
8.6893813 

3, coratng 
8.6945292 


55]-706576C 


$,7185002 


$.6965431 
$.6990734 
$.7015385 
3,7040890 


,709049/ 
703.711507* 
Jt 13.713952c 
C[3,716352C 


2.9994625 
3.9994562 
3.9994498 
9.99944 35 


2.9944306 


2.9994176 
2-9994110 
3.9994044 


2.9994370| 


8.6970806 
8.6996173 
8.702139c 
8.7046465 
8.7071395 


[1.315828] 
[1.31321 56 
11,31061$7 
11,3980371 
I11,305470% 
11.3029194 
11,300332% 
11,2978610 


11.2953535 
{1,2928605 


2-999424 1] 


8.7096185 
8.7120834 
$.7145345 
8.7169719 
2.7193958 


11,2903815 
I1.287916C 
11,2854655 
11.2830231 
[1,280604? 


Sine 


%omplement 


' Sine | 


Tangent 
Complement 


I Ji 
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I9 
18 
I7 
6 


14] . 
13þ 
12 
[1 


T2 ot as 
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—— 


Minutes | © =  w a> 
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#- es, ts a . - - 
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Z| 3 Degrees. w— 

> . Sine angent 
$5 Sine — [ Tang. aria o 
| ©18.718300219.9994044] 8.7193958]1 1.2806042[69 
Il8.7212040[9.9993978] [972180631 1.278193759 
218.7235946[9.9993911] [$-7242035]11.2757965[58 
{ 318.725972119.9993844] [9-7265877[11.2734123]57 
413.728335619.9993776] 19-7289589]11.2710411156 
| 518.7306882[9.9993708] [97313174] 1-2686826]55 
618.7330272[9.9993640] [9-7336631]11.2663369]54 
718.735353519-9993572} [-7359964[11.2640036153 
8.8.7376675 9.9993503} [9-7383172}11.2616825[52 
19 .8.739969119.9993433} [2-7496258[11.259374215! 
110'8:7422586[9.9993364 3.7429222|11.2570778159 
$57 (8.744536[3.9993293] [974520671 1.2547933/49 
12.3,746801 513.9993223 8.7474792]11.252520845 
13 8.7499553 9.9993152 8.7497400 11.250260c}47 
I48.75 12973 9.9993081 8.75 19892 [ 1.2480108 46 
158.753527519.9993009] [975422691 1.2457731]+ 
| lS $.755746519-9992938] [9-7564531]11.2435469]44 
17 8.757954<[9.9992865 3.7586681111.2413319]43 
1B;8.7601 51219.9992793] 15-7608719][1.2391281]42 
119(8.762336([3.9992720] [3-7630647[11.2369353[4! 
20,8,764511113.99926465] [3-7652465111.2347535[49 
2118,7666747[3-9992572] [$:7674175]11.2325825]37 
2218,76882751[9.9992498| [5-7695777|1 1.2304223 1 
123;8.770969513.9992424] [8-77172-74[11.22 8272637 
24 8.7731014 3.9992 349] - 8.7738665 11.2261335 36 
2518:775222<[3.9992274| [3775995211 1.224004*|[3) 
26 8.77733341>-9992 198] [$.7781136|11,2218864j34 
2718:779434c|.9992122] |8.7802218]11:219778234 
28 $.781524<Þ2.9992046] 13.7823199[11,2176301[32 
2918.783604*[2.9991969 8.7844079}11,2155921j31 
32]Þ-7856753[3-9991892] [3:7864861111,2135135132 
| Sine . angen FH 
| Com lement Sine hs Tang. Z 
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3 Degrees. 


Sine 
Complement 


8.7877359 
8.7897867 
8.7918278 
8.79338594 
338.7958814 


75 319-9991392 


9.9991815 
9.9991737 
9.9991659 
9.9991530 
9.9991501 


368.7978941 
3718. 7998974 
33 8.8018915 
39 8.8038764 
40 '$.3058 523 


9.9991422 
9.9991 342 
9.9991262 


9.999101 


41 8.8578192 
42 8.8097772 
43 8.8117264 
| (44 8.8136668 


O, 999 I OZO 
9.9990935 
9.9990856 
9.9990774 


CSE. 


9.9990691 


46 8.8175217, 
47 8.8194363 
48 3.98213425; 
498, 8232404 
508. $251299, 


9.999060? 
9.9990325 
9.9999441 
9.9990357 
9.9990273 


51 8.8270112 
52 $, $2.83844, 


53 8.8307495; 
54 8, $326066, 


$5:3.83445 57 


'9.9990188 
9.9990103 
9.9990017 
9.99389931 
9.9989845 


568. $362969, 
5718. 8381304 
5818. 8399561; 
5$913.841774 1; 
 - 8435845: 


9.99897 5© 
9.9989671 
9.993954 
9.9989496 
-9.9989400% 


9.9991 182| 


- 18.842824.5 


Sine 
| |  IComplement 


Sine 


|_Tang: | 


$.7864861 


Tangent 
Complement ; 
OO 000 oY NOS IL — 


11,2135139'39 


8.7885544 
8.790613c 
8.7926620 
8.7947014 
8.7967313 
8.7987519 
8.8007632 
8.3027653 


8.8047583 
8.38067422 


11,2114456,29 
11,2093$70/25 
11,2073380,27 
I1 205298626! 

II 203268725} 


11.2012481, 24, 
II. 1992368, 22 


11,1972.347,22 
11,1952417 21 
IT, 193257829 


8.8087172 
8.8106834 
8.8126407 
8. 145894 
8. 8165294 

8.8184608 
8.8203338 
8. 32229834 
8. 8242046 
8.82.61026 


11.1912828 19 
11.1893166 15, 
11.1873593 17] 
t11.1854196 16 
11.183470615 


It. 1815392 T4] 
11,1796162 13 
[1.1777016 12 
11,1757954 11 
Li 1T38974 n= 


8.8279924 
8.8293741 
8.8317478 
8.8336134 
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3.9859742 
7:9859416 


Sine | 


75 Degrees. 


_Tang. 
9.3967711 1 


2.39730389 
19.3978463 
[9.398330 
9.3989191 
19-3994 547 


co GoTEIE 
19.6026911150 


Co: N Ic =] 


10.6221 53715 
10,6016170 57 
10,6010809!; 


10.69954 5315! 


'60 


(9.3999896 
9.4005240 
9.4910578 
9.4015910 
9-4021237 


9. 4026558 


10.5989422 
10,5934090 


10.5973442 


19,6000104, | 


10.599476c]5: 


10.5978763|5 


2. 4931973) Iv, 5968127 


9. 4084712 I0.591528: 
/9.4989965 10, 5910935 
9.4993212 10.590478+ 


9.4100 454 19.589954<|: 
9. 4105099. IO, 589431c 24 
'O. 4110921 Io, 588997c J? 
9.411E146 10.588385:|" 


9.4121366 10.587363. 
9.4126581 I, 587341C 


3. 4037182; 10.59628168147 
9.4942486' I9.5957514|. 
2-4947784. 10.5952210|z; 
9. 4053076, IO, 5946924 4; 
9.49258363,10.594 16374; 
9.4963644 10.5936356|12 
9.4968919 10.593108i[4i 

19.4974189 10,5925811] 
lo. 4979453 Io, 592954713 


| Tar gore 


|J© Complement - Tang. 


Mi eQutes y vi wy 


CA tr wt ' 
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"4 


i Vis wates | = => 30 > 
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14 Degrees. 


Sine 


| $930 


Sine 
Comp!lem-ort 


i29.3985996 


9:9859416 


19.4126581 


1 9.3990878 
132 9.39957 34 
[33 9.400062 5 
B19. 4005485 
BY 4010346 


9.9559989 
9.93858762, 


9.9853434|. 


9.9858106 
9.9857777 


399.401 52 
9.492004t 
$9.4924885 
(9.49297 34 


199.4934 554139 


0119.9857445 


9.9857119 
9.95567909 
9.9856..60 
856120 


1[9-4239378 
19.4044 .196 
319.4049009 
9.49253816 
29.4052617 


3.935579% 
9.9855467 
9.9855135 
9.9554393 
9.9854471 


:99.40634.13 
/[3.4963203 

2.4972987 
i713.4077766, 
J* 1.4982.539 


9.9554135 
9.9853805 
9.9853471 
9.935313%E 
9.98352803 


2.4987306'9 
212.409206% 
1513.409EB2 
1419.4101575 
Rat oGa2c 


419.9851798 


9.9852458 
9.95852133 


9.9851462 
9.9551125 


19.4131789 


Compnle 


Tangcrit 
ment, 


A- Q ; 
DA LE aut, 


9.4136993 
3.4142191 


9.4147333 
0.41 SE IIA 
9.41 377532, 
oy 928 

9.41639095; 
3. 4173265 
94175425 
9.4183580 
3.4.188729 
2.4.193574 
2.4199913 
9.4224146 
9.4209275 
9.4214398 
9.4219315 
9.4224628 
9.422973 


©15.4111059 
119.4115793 
56 ON 4I20J22 
[P3412524 


—9.412996213.98494.38 


9.9550789 
9. 9550452 
9.9350I14 
9.984776 


Sine | 
Complement 


—— ————— 


Sine 


10.5772265 
£410.5765162 


2£j10.3754974 
1119.5744306 
2 ant pt. 


cl10,5524531 
3110.3719475 


.Onplement 


I0.5868211 


10.5963007 2 


10.5357809 
19.58252617 
10.58 
10.5342248 
0, 3537072 
IO, 55319012 


19.5226735 


10.5821575]Þ22 


19.5816420 
10.5311271 
10.5306126 
10.5800937 


12.3795854]5 


[0.379072 
10.5785602 
10.5730485 
10.3773372 


10.5760065 


[0.5749837 


I9.3739729 
©.3729592 


75 Degrees, 
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47430]=2 


by | my 
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J 
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T5 Degrees. 


Sonu 


| Sine 


Sine 
| -omplement| 


lo | 


9.412.5962 
9.4134674; 
2.9.4139331 
3,9-4144082 
49.4145775 
| 594153463 


bn 


9.3849438, 


3-9349293 
9.9545769, 


19.93845429, 


9.9549081 
2.9347740, 


69.41 535152 
7,9.4162332 
$.9.416750C 
2. 9-4172174 
10.9.4176337 
1E9.4181495 
[29.4156148 
13,9.41997953 
14,9.4195436 
15,9.4209073 


2.954740, 
2.9547059 
2.9846717, 
2-9546375, 
2:9546033, 
3.994 3699 
9.93845347 
3.984 5004; 
3.9844665| 
9.9844316; 


169.4204704 
1719-4259330 

9.4213950 
9.42185$86 
9.4223176 


9.9843971 
3.9843626 
9.9843281 
9.95842935 
9.984259; 


9.422778: 
9.42J23$0 
2.4235974 


YI mo 


_ 
—-* 


{19 & 9.oÞBrot 
wo 


| 


\ 
. 


9.9842242/ 
2:93841895| 
3.9841 548 
2.9341 200, 


713-9940852 


© 3 ON 
- o 


WwaHnH0MH MH 
Cr) W 


9.4263985 


[39542503! 


2.95401 54 


- [2.982980 5; 


9539455 
1.95391GC 51 


S-nec 


Com omen; 


Sine | 


| Tang. 


8 ETSY PR] 
Com; tn ent | 


0.4280525 


19.5719475 60 


9.4285575 
9.429962 1 
9.4295661 
9.4300697 
9.4305727 


10.5714425 56 
[0,3709379 5: 
I0.5704339 5; 
10,5699303 56 
10.5694273 55 


9.4310753 
9.4315773 
9.4320789 
9.4325799 
9.4330804. 


10.568924754 
10,5684227,53 
10.567921 1152 
10.5674201! 
10.5669196/5c 


wo | ww Wo ww Wo wo iw 1} coQymiritiiiz.s _ 


94335805 
9.43408300 
9.4345791 
9.4359776 
2-4355757 


10.5664195'4; 
10.5659200(4: 


10.3654209/ 
10.5644243)45 


9.4360733 
9.4370670 
9. 4380587 


9.4399485 
9.4395426 


9.4405295 


19.4 410222 


($9-4415145 
9.442006 
(9+4424975 
(+4 429853 


, 


181igent 


!'C 1 ple neal Tang. 


24365704 10.5634296/4: 


9.437563 I 10.5624369 


9.4385538 10.5614462 


9.4490363 10.5599637 


110.5639267144 
I0,5629330 
19.5619413} 


I0,5609515 
10.5604574]3' 


10.5594705]3; 
10.5589778| ] 
10.5584855 
10.5579939]: 


10.5575023 
10.5570117 


74 Degrees. 


I0.5649224\4( 
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| 
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— 
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| 


S930 


— 


Sine 


r5 Degrees. 


Sine 
Complem nt 


3094268988 


9.9839105 


319.4273541 
329. 4278089 
339 4282631 
349.4287169 
359.4291701 


9.9833755 
9.983404 
9.9833052 
9.9837701 
9.9837348 


9.4296228 
9.4300750 
9.4305267 


9.4314286 


9-4399779) 


9.98365996 
9.9836643 
9.9836290 
9.9335936 
9.9835582 


Tang. 


Tangent 
Complement. 


9.4429383 


9.4434736 
9.44 39685 
9.4444579 
9.4449468 
9.4454352 


4119.4318788 
9.4323285 


9.4332264 
$9-4336746 


9.4327777) 


9.9335227 
9.9834872 
9.9834517 
9.9334161 
9.9833805 


9.4459232 
9.4464107 
9.44638978 
9.4473843 
9.447704 


I0,.557OI1I7 30 
I0.5565214 
10.5560315 
10.3553421 
10.5559532 2 


10.5540768 


LETT 


10.5535893 9 


10.3531022 
10.5526157 
10,5521296]20 


9-4341223 
9.4345694 
9.4350161 
3-43 54623 


5134359080 


9.9833449 
9.9833092 
9.9832735 
9.9832.377 
9.9832019 


9.4483561 
9.4438413 
9.4493260 
9.4498102 
9.4502940 


10.5516439 
10.5511587 
10,5506740 
I0,5501898 
10.5497060 


9.4597774 
9.4512602 


9.4517427 


Loo 
I 0.5492226! 

10.5437398 
10.5482573 


9.4522246 


10.3477734 


3.4363532 
9.4367980 


9.9831661 
9.98313c2 


442 700n1 2 3472239 


—_—— 
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313-437 242219- 9830942 
9.437685919-9830583 
5519.4381292 9.983022 3 


24385719, 9.93298C2 
119. 43901429. 9829501 


9. 4531372, 10,5468128 
9. 4536678 10.5463322 
9.4541479.10.5458521 
9.4546276 10.5453724 

455 1069 19.5448931 


119.4394 560,9.9829140 
199. 4398973 9.9823778 
60/9.440338119.982.84.16 


| 8... Sine 


9.4555857 19.5444143 
9.4560641,10.5439339 
9.4565420 10.5434580 
9.4570194 10.5429806 
9.4574964 19.5425036 


Complement 


Tang. 


C 


74 Degrees. 


[Minutes | 0 > w + | oa co |'s 
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E| "16 Degrees. _ 
-) . Sur Tanpeurt 
5 Sine | Complemens | Tang. | Uigiaghanens 
| ol9.4403381/9.9828416 9.4574964[12-545 50366 
119.4407784/9.9828054] [9.457973<Þ10-5420270Þ59 
219.4412182(9.9827691] [9.4584491]19-541 5509158 
3/7-441 657619.9827328] [9.458924$10-5410752]57 
4[9.4420965/9.9826964] [9.4594001[10.53495999]56 
519.442 5349|9.9826600] 19.459874919-3491251}55 
619.442972819.9826236] [9.4603492]10.5396508[54 
719-4434103|9-9825874] [9.4608232 10.5391768]53 
$19.443847219.992 5506] [9.4612967[10,5397033]3? 
019.444283719.9825140} [9.461765$7]10.5382303ÞÞ1 
199-4447197/9-9524774 9.4622423110.5377 577? 
11]9.4451553|9-9324408] [9.4627145110.5372855[# 
1219.445590419.9924041] [9.4631863[10.5368137]4 
1 319.4460250[9.9823674] [9.4636576]10. 5363424?) 
1419.446459119.9923306] [9.4641285]10.5358715[46 
1 519.4468927/9.9822938] [9.4645990[10.5354010Þt) 
1619.447325919.9822569] [9.465069010. 534931044 
1719.447758619.9822201} | [9-44655386[Lo.5344614143 
1519.443190919.$821831] [9.4660078[10.5339922[42 
1919.4486227/9.9821462] [9.4664765[10.5335235[# 
[229.4492540{9.9921092] [9.4669448[10.53305 52? 
2119.4494949 9.9820721] [9.4674127[10.5325873|3 
2219.449915319.9320351] [9.4678802]10,5321198 pl 
2319.4593452/9.9819979] [9.4683473]10.5316527[3) 
2419.439774719-9819608] [9.4688139]10.531 186136 
2 519.451293719.9819236] [9.4692801[10.5307199]3) 
2019.451632219.9818863] {9.4697459[10.5302 541134 
719.4 52c60319.9818490| [9.4702112[10.5297 888134 
2510.452437519.9818117] (9.4706762[10.5293238]32 
> 7-452915119.9817744 (9.4711407110.5288593]3! 
$4 S226 0.9317370| . 9.47 1604<[10.528395213? 
ine ; © js Hay : 
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73 Degrees. S 
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- 16 Degrees. 
es Ss WI 25 angen 
z| Sine ch Tang. Pie er 
6.4533415]9.9817370] [9-4716048]10. 323395230 
3119-4537681[9.9816995] [9-4729685110.5279315[29 
329.454193919.9816620] [9-472 5318]10.5274682 29 
39-454619219.9816245] [9:4729947[10.5270053]7 
9.4550441[9.981 5870) [9-4734571]10.52654232& 
359-45 5468619.981 5494]. [9:4739192[10.5260808Þ25] 
09.4553926[9.9815117] j9-4743803[10.5256192[24 
19.4563161[9.9814740] 19-4743421[10.5251579]23 
3$99.456739219.9814363] [9-4753029110.324697 1122 
99.4571618[9.9813996] 9-4757633[10.524236721þ 
P-457584519.9913608] [9-4762233]10.5237767[20 
19.4580058[9.9813229] [9-47668239[10.5233171]19 
29.453427119.9312850] [9-4771421[10.5228579]18 
39-4588480[9.9312471] [9-4776009110.5223991]17 
9.459268419.9812091] [9-473890592f10.52194c8[16 
1p-459688419.9811711] [9:4755172110.5214828]15 
9.460107919.9811331] [9-4789748!1 O,Z2TO2 521! 4] 
119-460 327019.9810950 947943190. 52056B1 3 
99.460945619.9810569] [9-4798887110.52011 13112] 
99.4613638[9.9810187] © [9.4803451[10.5196549]11 
09.4617816]9.9809805] [9480801 1[10.519198910 
19-462 198919.9809423 9.4812566[10.5187434] 9 
9.46261 5819.9809040] [9.4817118]10.5182882]' 8 
39-4630323[9.9808657] [9-4321666]10.5178334] 7 
9.4563448319.9808273] [9.4826210[10.5173790] 6 
j9.4633863919.9807889] [9.4339750[10.5169250| 5 
69.464275019.98075050 [9:4835286[10.51647 14] 4 
19.46469383[9.9807120] [9.4339818 10,5160182] 3 
29.465108119.9806735] [9-4344346j10.5155654] 2 
99-465521919.9806349] [9.4848870[10.5151130| 1 
 EOISISI 9.9805963] [9:4853399]10.5146610]_o 
Si! R Tan We 
"Waron iE Sine al Tang. = 
; eee OCs _— 
73. Degrees. C2 E 
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| 09.465935: 
19.4663483 
2.9.4667605 
3.9.467173c 
49.467 584+ 
| 5:9-4679960 


9.9805963 
9.9895 577 
9.980519 

9.9804803 
9.980441 5 
9.9804027 


Tang. 


4 <>? 1 x ng 
Com, 1 men: 


9.4353390 


619.4684069 
719.4688173 
89.4692273 
10/9,4700461 


— 


9.9303639 
9.9203250 


9.9802860 
9.9802471 
9.9802081 


119.470454 

I29.4708631 
I39.471271C 
I49.4716785 
I 59.4720856 


9.9801690 
9.9801299 
9.9800908 
9.9800516 
9.9800124. 


169.472.4922 
I719.472.8985 
1819.4733043 
1919.4737097 
2019.474.1146 


9.9799732 


9-9798946 
9:97985 32 
9.9798155 


9-9799339]* 


2119.4745192 
2219.4749234] 


9.9797764 
9.9797369 


2319.47 53271 
2419.47 57304 
25 9.476133 


9.9796973 
9.9796578 
9.9796182 


2619.4765359 


2719.476938C 
2819.4773396 
2919.4777409 
399.4731418 


9.9795785 
9.9795338 
9.9794991 
9.9794593 
9.9794195 


Sine 


ome men» 
| 1 GA — _ 


Sine | 


9.4857907 
9.4862419 
9.4866928 
9.4871433 
9.487 5933 


{0.51466106 


{0,5142093 56 
10.5137581.5 
10,51330725 
10.5128567 5 
10,5124067 5; 


9.4830430 
9.433492 


10.5119570 54 
[0.511 507653 


9.4389413 
9.4893898 
9.438983830 


10.5110587;52 
10,5106102; 
10.5101620: 


9.4902858 
9.4997332 
9.4911802 
9.4916269 
9.4920731 


10.5097 14246 
10.5092668\| 
10,5088 19947 
10.50837311f 
10.5079269/4;l 


9.4925190 
9.4929646 
9.4934997 
9.4938545 


9.4947429 
9:4951865 
19.49 56298 
9.4960727 


:9.4965152 


9.4942988! 
10,5052571 


10.5074810\ 
10.5070334 

(ego 
10.5061 455{/ 


110.,5957012 


10.5948135]3 
10.504 3702]3/| 
10.5039273IF 
10.5934848}j 


9.4969574 
94973991 


9.4973406;10.5021594 
9.4982816 10,5017184 


19.4937223 
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|x0.5026009 | 
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9-2794195 


2.4735423 
3219-47 89423 
33[7-4793429 
412-4797412 
3.4301401 


9.9793398 
9.9792998 
9.9792599 


3.919359 


19.4305385 
9.4809366 
(,.4$13342 
9.4817315 
9.4321283 


9.9792198 


9.9791795 
9.9791397 
9.9799996 
9.9799594 
9.9792192 


9.4825248 
9.4329208 
9.4933165 
9.4837117 
4519. 4341066 


9759739 
9.9739356 
9.9738933 
9.9788579 
9.9788175 


2: 4987223 10.5912777] 


'9. 4991626 10, 5003374] 
19.4996026 10.5003974 
9. +5000422. IO, 4999578 
9.5994814;10.4995186 


9. 50135810, 4986412 
9.3917909 10,4932031 
9. 5022347110. 4977653 
9.5026721/10.4973279 
9.359310992,10,4969908 


9.590920310.4990797]25 


29 
28 


Q-5935459,10.4964 541 
9.5939$22 10. 4960178 


9.594412 
9.5948535 
9.5952391 


9.4345010 
9.4348951 
9.4352.388 
199.4356820 
9.4860740 


9.9787779 
9.9737365 
9.9786960 
9.9786554 
9.9786148 


9.3937240 
9.5961586 
9.5965928 


9. 5070267 


9.5974602, 


«4864674 
$29.4363595 
339.4872 512 
1419.4 376426; 
99-4880335 


9.9785741 
9.9785334 
9.9784927 
9.9734 519 
9.9784111 


39.48842.40] 
5 94888142 
5 P4004 

99-439593 
6s 439982 : 


9.9783702 
9.97$3293 
9.9782383 
9.9782474 
449.9782063 


Sine 


{Complement _ 


Sine 


10.4955818 
I0,4951462 


10.494719915 


10.494276c 
10.4933414 
10.49 34972 
10,45297 34 


10.492 539812 


— —— 


9.5978933/19.492.1067 
9.593326 1:10, 451673c 
9. 508758610. 4912412 
9.5091907 10.4908093 
[9. IgE 4993776 


9. 51053910, 4399461 
9.5104849 10.4595 4151 
9, 3109915610, 4399345 
9.514 3460; 10.4i33,654c 
9.511776010. 4832240 
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— 
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Sine 
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18 Degrees. 


'Sine 
Complement | 


_ 0194399824 
he 710 


249-4997 592 

42I1471 
9.4913345 
9.4919216 


9.9732063| 


9.9781653 
9.9781241 
9.9730830 
9.9780418 
9.9780006 


9.492 3983 
9.4926946 
9.493036 
9.4934661 
1019.4938513 


9.9779593 
9.977876 


9.9778353 


9.9779180 
Hr 


I119.4942361 
1219.4946205 
13194950046 
1419.4953883 
I 519-4957716 


9.9777523 
9.9777108 
9.9776693 
9.9776277 
9.9775860 


1619.496154.5 
17194965370 
13]9.4969192 
I1919.4973010 
2019.497682.4. 


9.9775444 
9.9775026 
9.977 4609 
9.9774191 
9.977377 


2109.4980635 
2219.4984 442 
2319-49882.45 
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[0,393 5904 


LO Wk 


Tangent 
*EmMnl,. ment 


Tang. 


6% Degrees. 


Minutes 


22 Degrees. 


| Sine | 


Sine 
nm 4ement 


| Tang. 


Tangen: 
Complement 


9.573575419.9671659 


1 9. 573888c 
2 9.57 42003 
39.5745123[9 
& 9.57452.40 
5 9.5751356 


9671143 
9.9670637 
9670125 
9.966961 4 
9.9669101 


== 
9.6067732 
9.6071366 


9.6074997 
9.6078627 


9.60382254 


& 
59 
58 
37 


10.3933904 
10,3932268 
10.3923634 
10.3925003 
7110.3921373]5© 
10.3917746/55 


6 9.57 54468 
79. 5757578 
 8'9.5760685 
9.0 9.5763790 
10'9, 3766892 


— — — — — ———— 


2/9, 5773-88 
1219-577 76153 
i +377927 


5319 5782364 


9.966$588 
9.9663075 
9.9667562 
2519.9657043 
9.9656533 
9.9666018 
9.9665503 
2.9664957 
519-9664471 
9.9663954 


9.6285380 
9.6089503 
9.6993124 
9.6096742 
9.6100359 


10.3914 120 54 
10.3910497]53 
10.39068376:52 
10.3903258/51 
10.389964 1150 


9.6103973 
9,6107586 
9.6111196 
9.61.14804 
9.6118409 


Io, 3396027 49 
19.38924 144d 
10. 3888804/47 
10.3885196'46 
10.3381591145 


9.9663437 
9.9662920 
9.9662402 
9.9661884 
9.9661365 
9.9660846 
3.9660326 
9.9659806 
9.9659285 
9.9658764 


9.6125615 


9.6140000 
9.6143591 
9.6147180 
9.6150766 
9.6154351 


9.6122013 


9.6129214 
9.6132812 
9.6136407 


10,3877987144 
10.3874385143 
10,3870786142 
10.38671 88/41 
10.33863593|2 
10.3860000{[39 
I0.3856409133 
10.3352820[37 
10.3849234136 
[0.3845649]3 


7(9-96 58243 
$[9.9657721 


20[9-9657199 
9.963E677 


(9.9656153 


Sine 


}.6161514 
3.6165093 
2.6168665 
2.6172243 


9.6157934 


10.3342066 
l0.333843613: 
10.3834907 
10.33831331 
[0.35277 57 


" Tangent ngent 
onnoment 


67 Legrees. 


| Tan g- | 


\ Dine - 


22 Degrees. 


Sine * 


Complement 


309-5828397 


3.9656153 


319.3831445 
329.5834491 
339-5837535 
34. 9.3840576 
35,9-5843615 


9.9655630 
9.96551c6 


3.9654957 
9.9653532 


369.5846651 
3719-5849685 
3319.5852716 
39'9- 5855745 
49,9.5853771 
4119.5861795 
4219.5364316 
4319.5867835 
9.5870851 
4519.5873865 


9.965300E 
9.965248c 
9.9651953 
9.9651426 
9.9650895 
9.9650371 
9.9649843 
9.9649314 
9.9648785 
9.9643256 


3.9654532| 


| Tang. 


Targent 
Complement 


9.61722.4.3 


29-6175815 
9.6179385 
,9.6182953 
.9.6136519 
9.6190083 


19.3827757139 


10,3824185 
10.3820615 
I0.3817047 
40.,3813481 
10.3809917 


9.61 93645 
9.6197205 
9.6200762 
9.5204318 
9.6207872 
'9. 6211423 
9.6214973 
9.6218520 
9.6222066 
9.622 5609 


10,33806355 
10,3802795 
10.3799238 
10.3795682 
10.3792128 


10:3788577| 


10.3785026 
10.3781480 
10.3777934 
10.3774.391 


4619. 5875876 
47]9-5879885 
9.5882892 
9.5835896 
pe 2.5888897 


9.9647726 
9647195 
9.9646665 
9.9646133 
9.964 5602, 


9.6229150| 
9.6232690 
9.6236227 
9.6239763 
9.6243296 


10.3770850 
10.3767310 
10.3763773 
IcC.3760237 
10.3756704 


5112.5891897 
2.5894893 
319.5897 888 
19.5900880 
9.5903869 


9.9645065 
9. 9044537 
9.9644004 
9.964347c 
9:9642937 


9.5906856 
J719-590984 1 
£[2.5912823 
9.3915803 
9.5918780 


Sine 


9.9642402 
9.964 186% 
9.9641332 
9.9640797 
9.9640261 


mplement 


| Sine 


9.6246827 
9.6250356 
9.6253884 
9.6257409 
9.6260932 


10.3749644 
10.3746116 
10.3742 391 
10.3739068 


10.3753173] 9 


9.62644 54 
9.6267973 
9.6271491 
9.627 5o0oE 
9.6278516 
Tangent 
.Complemen': 


10.3735546 
10,37 32027 
10.3728509 
10.3724994 
10.3721481 


Tang. 


+7 Degrees. _ 


| 
ores 


| © = Þ vw. | a ©o 


23 Degrees, 


Sine 
Zomplem wl 


_—_— 


519-5933531 
619-5936594 


1219.3954322 
1319.5957268 
1419.5960212 
1519-53963154 


2.9639724] 
2.9639187 
2.9535650 
2.9638112 
2-9637574 
2.9637036 
2.9636496 
3.9635957 
3-9635417 
3.963477 


3.964026 1] 


3.9634336 
9.9633795 
9.9633253 


9.9632711 
9.9632168 


169.5966093 


1519.5971965 
*Y 9.5974.397 
£219-5977827 
2119,5980754 
2219.59$3679 
2319.3936602 
2419.5989523 
2519-5992.44 1 


2619.5995357 
2759.3999271 

8 9.6001181 
29]9.6004299 
” 9.60069979/ 


1719.596903c(9.9631082 
9.9630538 
9.9629994 
9.9829449 


9.9631625 


9.9623904, 
9.9628358 
9.9627812 
9.9627266 
9.9626719 
9.9926172 
9.962 5624 
9.9625076 
9.9624 527 
9.962397 


Sine 


omplement 


Tang. 


Tang:nr 


9.5278519 
9.6282031 
9.6285540 
9.6289048 
9.6292 558 
9.6296057 


10.3721451 


Complement 
em 


10.3717965 
10,371446c 
10,3710952 
10.3707447 
10.3703943 


9.6295558 
9.6303058 
9.6396556 
9.531c052 
9.6313545 


"19.6317037 


9.6320527 
9.632405 
3.6327501 
3.63309$5 


10,3700442 
10,3696942 
10,3693444 


10.3679473 
10.3675985 


I0.3669015 


9.6334468 
3.6337948 
3.6341426 
9.6344903 
9.6348373 


3.6351850 
9.6355321 
3.6358790 
9.63622 57 
9.6365722 


19.3665532 
10.3662052 
10.3658574 
19.365509; 
10,3651622 
10.364815c 
10.364121c 


10.363774? 
19.363427t 


9.6369185 
9.6372646 
92.6376106 
9.6379563 
9.6383019 


Tangent 


Sine 


Ccomplemen: 


10.363081* 
10.362735«< 
10,3623394 
10,362043' 
[0.361693 


66 Degrees, 


Tang. 


Lb ol Wo rt Yer fl O\ | 
Mo wr Oh OC9 Cc 


10.368994*|) 
10.368645 5|* 
10.3632.962 : 


10.367249c|46 


10.3644675|3* 


<——c——— 
' Minutes | 


23 Wegrees. 


Sine 
Complement | 


Tang. 


Tang-ur 


Co.uplement, 


9.6005997 


9.9623978| 


9.6383015G 


10.3616981 30 


9.600990 1 
9.6012803 
9.6015703 
9.6018600 

9.6021495 


9.9623428 
9.9622,.878 
9.962232% 


9.962 1226 


2.6024388 
113-602-7278] 


2.6033052 
40[3.6035936 


9.9620674| 
9.9620122 


:19.6030166[9.9619569| 


9.9619016|- 
9.9618463 


3.6041696 
9.6044573 


9.6047448 
4519.6050320 


2.603881719-9617929 


9.9617355 
9.9616800 
9.9616245 
9.9615639 


4019.6053190 


4919.6061786 
199.6064647 


9.605605 719-9614576 
4819.6058923[9-9614020 


9.9615133 


9.9613463 


9.9612904] - 


5119.6067506 
5219.607036 

$319.6073216 
5419.6076065 
$59.6078918 


9.9612346 


9.9611228 
9610668 


5$69.6081765 
579.6084611 
389.6087454 
399.6090294 


609.6093133].9607392 


9.9609 548] 
9.9608987]| 
9.9603426 
9.9607864, 


—mmaeoacned 


LS . Sine 


35h 66 Degrees. 4% AT 


9.9621777| 


9.5386473 
9.6339925 
9.6393375 
9.5396823 
9.6400269 


10.3613527 
10.3610075 
I0.3606625 
10.3603177 


10.359973125 


9.6403714 


19,3596286|24 


9.6407156110.3592844| 
9.6410597 
9.6414036 
9.6417473 
9.6420908|10.3579092 
9.642$342, 10.357 5658 


19.3585964 


9.6431203 10.3568797 
9.6434631 


9.6433057 


10.3561943 
9.6441481110.3558519 
9.6444903[19.3555297 
9.644$324110.3551676 
9.6451743[19.3548257 


10.3589403}22 


10.3582.527|2 


9.6427773119.3572227|! 
10.3565369]15 


9.6458575119-3541425 
9.6461988]10.3538012 
(9.6465400 10,3534600 
9.6468810][10.3531190 


9.6472217[10.3527783 
9.6475624119.3524376 
9.647902<[10.3520972 
96432431 10.3517569 
9.6485831110.3514169 


9.6455 7 0.3544840| 
J 


| 


| 
| 


QI cow | 
—— TIED 


Tangenr 
plement Tang. 


Minutes | 0-0 4 La 


. ———— 


FR 


PW 


S; 24 Vegrees. 
2 Sine 'Tan Tai got 
S| Sine | | Complement hn Complement. | 
| 09.60931 349-96073Z02 NT ry 
'T '9.609396919.9606739 |9.648923919.351077; 
2 $.60958039- 9606176] [9.6492624910.3507372 _ 
39.610163519.9605612] [9.649602H10.3503977157 
49.6104465]9.9605048] 195499417110. 3500583156 
$, '9. 6107293]. 9604484! [9.6502809jIo. 2349719155 
69. 6110118]9.9603919) [9.6506199110.3493801]54 
79. 611294119.9603354 POOP ION 10.3499413[53 
8'0.611576219. 9602788 9.6512974, 10.3487026152 
9 9.6118589]9.9602222] (9.651635%10.3483641]z1 
10,9. 612139719-9601655 19.6519742 19.3480255[50 
TH '9.612.421 119.9601088 9.6523123}10.3476877 19 
12 9.6127023]9-96090520] [9-6526503110.3473497|4 
139.612983319-9599952 9.6529881110.3470119147 
14 9.613264 119-9599384 9.653325710.3466743j4 
1519.613544619-9598815] [9-6536631{10.346336$]45 
16'9, 6138250j9-9598246] [9- 6549004/19.3459996 
1719.61410519-9597676 [9654337 $19.3456625/4 
1919.6143850,9-9597106| [9-6546744119.3453256 
199, 6146647 9. 9596535] [9-6550112110.3449889þ41 
boſs. 614944119.9595964 [9:6553477110.3446523þ 
21]9.61522349:9595393 9.65 5684.410.3443159]3 
2219.61 55024'9. 9594821] 19.6 560204) 10.3439796139 
2.319.6157812.9.9594248] [9:6563564[10.3436436|3 
2419. parat+41i4 9593675} [9 6566923 10.34 3397713 
| P<16n32ap919310% 9.6570250[10,3429720]3 
269. 61661649. 9592528] 19. 6573536 10,3426364J}3 
2719.61689449:9591954| |9.6376985110.3423011[34 
2819.617172119.95391380| [9.6580341110.3419659]3 
299.6174496,9:9590805| [9.658369210.3416308Þ1| 
,ZO 2017727098390225 9.658704 1410. 341296013 
& | G? | Tangent U 
Conpletent INC | [complement Tang. [5 
65 Degrees, © S 


WR re SAS MEci.ST 


a3 


ww 1} wot 


jj + + + + - } 


— c 


RH 


f 
4 
c 


SSANLN 


1.617727 


Sin e | Sine , 


Jomplement] ! 
Or ————_—_— 


33 
(1 
Y 


4 
12:9.618280g 


.6180041l9, 


9.6135576 
9.618334 1, 
2.619110J 


m 


Na 


3 
by 
£ 


9.619386 


9.619937819.9585609 
1.620213209.9585039 
3.6204884[9.9584450 


9.958676] 
19.9586188] 


24. Degrees, 


Tang. 


Tangrnt 
Complement 


1948 587044 


,, [9-5599387 


9.6593733 
9.6597076 
9.6600418 
9.5603758 


L0, 3406267 
10,3402924 
10.3399582 


9.6657097 
9:6610434 
9.6613769 
9.6617103 
9.6620434 


1-0.3396242 


10,339290J 
10.3389566 
10.3386231 


[.620763419.9583869 


3.621038219.95332.88 


1>.621312719.9582707 
112.621 587119.9582125 
i5 3:62 1861219.95 81 5:43 


3.662.3765 
9.6627093 
9.6630420 
3.6633745 
9.6637069 


10.3376235 
10.3372907 


19.3369580[17 


10.3366255 
I0.3362931 


1.622135 119.9580961 
1119.$224088[9.9580378 
-6226824]9.9579794 
1902295 5719-9579210 


JJ 


09.623228719.9578626 


6235016[9.9578041 
9.623774.319-9577456 


9.624046719.9576870 


9.624319919:9576284 


9.624591119:9575697 


69.6248629 9.957510 
$7:9.6251346 9.9374522 


) 


[Complemett 


0.625406019.9573934 


Sine 


9.5640391 
9.6643711 
3.6647030 
9.6650346 
9.6653662 


bi 0.3356289 


19.3359609 
10,3352979 
10.3346 338 


9.6656975 
9.666028 
9.6663598 
9.6666907 
9.66702 14; 


10.3343025 
10.3339712 
10,3336402| 
10.3333093 
19.3329786 


—_— —_ 
10.340961 32 


10.3382 897} 
10.3379566[20 


10.3349654/l 


95673519 
9.6676823 
9.6680126 
9.6633426 
9.6686725 


10.3326481 
10.3319874 
10.331 3275 


10.3323177| 
10.3316574| 


Tangenr 


Complement 


| Tang. 


D 2 


Minutes | O.. t=y..d9..9 +. [va DA .COWD. 


PIE 


| = 25 Degrees. 
= Sin Tan 
G #| Sine ME ns | Tang. ———— 
| 019.6259483[9.9572757] [9:6686725]10.3313275|6 
z 1. 626219119:9572165| [9.6690023|10. 3399977 5 
2.9.6264897Þ9.9571578] [9.6693319110.3306681]; 
3Þ. 626760109.9570988] [9.6696613[10.3303397} 
49.627030319.9570397| [9.6699906[10.3300094ſs5 
5: | 59.6273003[9.956980f , [9-6703197]10.3296803J55 
F: 9.627570119. 956921 15] 1(9.6706486[10.3293514 
| 719-6278397[9.9568623] 19-6709774[10.3290226]5 
8 9.62810gc[9.956803c 9. 6713060{j10.3286940|5 
9 9.628378219.9567437] - j9-6716345]10.3283655]z1 
10'9.628647219.956684.1 9: .6719628|10,3280372]5 
ITT 19.628916c[9.95662 5c 9. 6722910[10.3277090[49 
[29.5291845]9.956565] 19. .6726190[10.3273810|48 
13 9.629452919.956506i} 19-6729468[10.3270532/47 
149.629721119.9564466] [9.6732745]10.3267255]4 
L +, 9.629989c[9.956387ci\ [9.6736220[10.3263980[45 
Te 9.6302568[9.9563274| [9-6739294110.3260706 
77 9.630524. 3]9-956267E] - [9.6742566[10.3257434{43 
gl 6307917j9.956208i} [9-6745836]10.32 54164 
9. 631058919.95614383} 19:6749T05110.32 50895141 
4; 6313259819.9560886] [9.6752372110.32.47628 
9.631 5926[9.9560287] [9.6755633[10.324.4362]3 
22 9.631859119-9559639] [9.6758902]10.3241097] 
þ3; 9.6321255(9-9559089]| [9.6762165[10.3237835Þ 
24:9.6323916ſ9- 9558490 9.6765426|[10.3234574|} 
2 2) .63265769-955729c| [9:6768686[10.3231314]} 
2079.632923319-9557285] [9-6771944[10.3228056} 
2719.633188519-95 5668+ 9.6775201110.3224799/j] 
235.6334542]9-9556087] -19.6778456 10.3221 544]3 
-99.6337194[9-9555485} (9-6781709þ10.3218291[}3 
3N9.6339844ſ9.95 54882] [9.6784961110.3215039}} 
T 0 
- Le | $ Sine © mages: | Tang. ; 


| 


25 Degrees. 


FETITTT 


- Sine 
Sine Comolement | 


Tangenc 
Complemene 


Tang. 


wo \ 
© 


9.6339844j9-9 554982 
9.634249119.95 54230 
9.634513719.9553676 
9.634778019.9553073 
0824.9-53 5942219.95 52.469 
| 359: 635306219.9551864 
| 569. 635569919-9551259 
31.9. 635833519-9559653 
389. 636096919.9550047 
399. 636360119.9549441 
MY 636623119.9548834 
4 9.636885919- 9548227 


9. 6371484 9.9547619] . 


9.637410819.9547011 
(49.637673119.9546402 
4519-637935119-9545793 

$9.63$1969/9:9545184 

119.6384585, 9.9544574 
89387199 9-9543963 
9.6389812.9.9543352 
9.6392.422 9.9542741 
9.63950309.9542129 
29.6397637;9-9541517 
9.640024 119.9549904 
9.6402.844'9- ues 
9.64954 45,9:9539677 


9.6734961 
9.6788211 
9.6791460 
9.6794703 
9.6797953 
9.6801198 
9.6804440 
9.6807682 
9.6310921 
9.6814160 
9.6817396 
9.6820632 
9.682.3865 
9.6827098 
9.6830328 
9.6833557 
9,.6836785 
9.6840011 
9.6843236 
9.6846459 
9.6349681 
9.6852901 
9.6356120 
9.6359338 


10.3211789|29 


10.3192318 
10,3189079 
10.3185840 
10,3182604 


10,3179368 
10,3176135 
10.31729c2 
10.3169672 
10,3166443 
10.3163215 
10.3159989 
10.3156764 
[0.3153541 
10,31 50319 
10.3147099 
I0,3143880 
10,3140662 
9.6862553110.3137447 
9.6365768110.313423 


9.6408044(9.9539063 
$019.9533448] 
9.9537833 


A Complement 


| 


9.6868981|10.313101 
9.6872192110.3127808] 3 
9,6875402110.3124598 
9.6878611110.3121389 
9.638818181co.3118182 


Tangent 4 3 
ang. 


"omnlement 


64 Wegrees. 


oO 1 


[O, [0.321 3939 y [0] 


10.3208540 x: 


_— > 


= 


| 


awe 


bi 


26 Dares: 3 


HE "Sine C- 


Sine 
*OM lement 


0.9.641842c 


1/9.6421005 
9.6423595 
9.642618? 
9.6428765 
9.6431347 


9.9536602 


7.9535309 


9.9534134 
3-9533515 


— 


Ln 


9.0. coQ.0lp 


hay hy hq 
FIIIA 


firs 
16 


B7 
I8 
9 
20 


9.643392E 
9.6435504 
9.643908c 
9.6441654 
9. 6444226 
9.6446796 
9.6449365 
6451931 
9.6454496 
9.6457058 


9.9532897 
9.9532278 
9.9531658 
9.9531033 
9.953041 
9.9529797 
9.9529175 
9.9528553 
9.9527931 
9.9527 308 


3:9535985] 
29534751] 


9.6459619, 
9.6462178 
9.6464735 
9.646729 


9.9526685 
9.9526061 
9.952 5437 
9.9524813 


9.6469344 9.9524188 


2 


21 
|: 


1-3 


24 
25 
26 
27 


299.6492740 
= 


9. 6474945 
9.6477492, 
9.64.30038; 
9. 6432582 


9.9522310© 
9,9521055 


9.9521683] 


9. 647239519- 9523562] 
9.9522936] 


9.6485124. 
9.6487665 


9.6490203 


9.6425274 


9.9520428 
9.9519799 
9,9519171 
9.9512541 
9.9517912 


__ © Sine 
Cormplement 


Sine 


Tatigen- 


_Cemplement | 


9.6391 430 


. [969438833 


r0.3ZITI773 


o 69010Jc 
9.690422610,3095774 
9.6907422110.3092575 


9.6913809|t0.3086191 


r0.310857c)5; 
9.6394631[10.31053659j 
9. 6897831{10.3102165]55 


[O, 309897c 54 


9.691061610.3089384] 


9.691700of10.3083000 
9.6923378[10.3076622 


9.6920189fto0.307981 114 


9.6926565[10.397343|: 
9.69297 59110.3070250|- 


9.69392983[10.3060702 
9.6942478| 1T0.3057522 
9.6945656[10.3054344 


9.6932934[10.3067066|41 
9.69361 17[10,3063883} 


9.6952009 


1T0.3047991 
9.6955133 


9.6953355 
9.6961 527 


9.6964697 
9.6967865 
9.697 1032 
9.697419% 
9.6977363 
Tangent 
Complement 


£0.3032135 
10.302.896t 
16.3025302 
10,3022637 


| Tang. 


©———_——_—— 


2 Degrees. E 


10.3051167|3 


10.3044817}8} 
r0,30416451j36 
10.303847 33 
10.3035303134 


Mimnte 


| 


Ltd aff 


at As. 4 ——_ 


Wes 


Lud 


Oli jo cop 0:DwucCcovuvu cr ite, 
: S.1 ot EI | 


wo 


26 Degrees. 


7 I [- 


Sine 
Complement 


Ps. 649527 


9.9517912 


Pr 9.6497807 
32.9.6500339 
33 9.6502868 
349.6505395 
35 9.6507920 


9.9517252 
9.9516651 
9.95 16020 
9.9515389 
9.9314757 


369.6510444 
37 9.6512966 
389.6515436 


P39.9.6518004 


49 9.652052 1 


9.9514124 
9.95313492 
9.9512858 
9.9512224 
9.9511590 


41 9.6523035 
{2 9.652554 
43 9.6528059 
14 9.6530568 
45 9.65330975 


9.9510956 
9.9510320 
9.9509685 
9.95990949 
9.95984 12 


469. 6535581 
47 90.6538084 
489.6340586 
499. 6543086 
299. 6545534 


9.9597775 
9.9597138 
9.9596590 
9, 930586 
9.9395223 


519 .6548081 

= 6559575 
4+ 4 -6553068 
349.6555559 
55.9.6558048 


9. 


9594583 
950394 
9.9593393 
9.9592663 
9.950202 


5619.6560536 
379.6563021 
39.6565505 
9.6567987 
2919.6570465 


9.9501330 
3.9590738 
9.9500095 
3.9599452 
3.9598809 


Tang. 


Tangent 
Complement 


9.6977363 


10.3022637ſ30 


9.6980526 
9.6933637 
9.69386847 
9.6990006 
9.5993164 


10.3919474 
10,3016313 
10,3013153 
10.3009994 
10,3006836 


9.699632C 
3.6999474 
9.7002628 
9.70057B80[10.2994220 
9.700393010.2991070 


10,3003680 
10,3000526 
10,2997372 


9.701837 
9.702151 


9.701208cſt0,2987920 
9.7015227110.2984773 


9.7024663 


10,2931626 
10.2973431 
10.2975337 


- [9.7027805 
9.7030946 


10,2972195 


9.7034086 
9.7037225 
9.7040Z6L 


Sine 
Complement 


PAirut e$ 


\ 


Sine 


9.7043497 
9.7046632 
9.7049765 
9.7052897 
9.7056027|10, 
9.7059156 
9.7062284 
9.7065410 
9.7063535 
9.7071659 


10,2969054 
I 


40.2950235] 7 
10.2947103] 6 


10.2928341 


Tangent 


Complement 


63 Degrees. 


D.4 


| Tang. 


— 


I 


| $23nu;N 


m4 
Oo w OI a I ae. = 


dang \ 
_ 


I2 
13 
I4 


27 Degrees. 


Sine 


3.C 
Zomplement | 


Tang. | 


F65570466 


Q. 


9.9498809! 


9.7071659 


langceur Sq 
Complement 


10,2928341|50 


9.6572946 
9.6575423 
9.657789E 
9.6580371 
9.6582842 


9.9498165 
9.9497521 
9.9496876 
9.9496230 
9.9495585 


9.7074781 
9.7077902 
9.7081C22 
9.7084141 
9.7087258 


10,2925215 
10.292.209% 
10.2918978| 
10,2915859 
I0,.2912742 


9.6585312 
9.6587780 
9.6590246 
9.6592710 
9.6595173 


9.9494938 
9.9494292 
9.9493645 
9.9492997 
9.9492 349 


 (9-7990374 


9.7093486 
9.7096601 
9.70999713 
9.,7102824 


9.6597634 
9.660093 
9.6602550 
9,.6605co5 


19.66074.59 


9:9491700 
9.9491051 
9.9499402 
9.9489752 
9.9489101 


I 


I6 


I7 
18 


2019.6619701 
21 
12219.6624586 


9.6609911 
9.6612361 
9.6614810 


$19.6617257 


9.9438450 
9.9487799 
9.9487147 
9.9486495 
9.9485842 


9.7195933 
9,7109041 
9.711214% 
9.7113254 
9.7118358 


10.2909626 
10,2906512 
10.2903399| 
10,2900237 
10.2897176 


10.2894067]|. 
10,2890959]|. 
10.28387852 
10,2884746 
10.23381642 


97121461 
9.7124562 
9.7 127662 
9.7130761 
9.7133859 


9.6622145 


12 
2 


2.3 
24 
25 


9.6627026 


9.6629464 
9.6631900 


9.9435189 


10.2878539]- 
10,287 5433 
10.2872338 
10.2869239 
10.2866141149 


9.94834535 
9,9483881 
9.9433227 
9.9482 572 


9.7136956 
9,7140051 
9.7143145 
9.7146237 
9.7149329 


619.6634335 


9.6636768 


3519-9431916 


-9481260 


2019,.6639195]9.943060 
299.664162t[9.9479947 


3299-66440 5E[9.9479239 


Sine 
Complemen: 


Hine 


10.2863044 
10.2859949 
10,23856855 
10.2853763 
10,2850671 


9.7152415 
9.7155508 
9.7158595 
9.7161682 
9.7164767] 


10.2847581 
10,2844492133 
10,2841405 
10.2838331< 
[0,2835233 


Tangent 
Complement 


Tang. 


62 Degrees. 


S| 2% Denrees. 
Ira © DUC Tangent 
71 | one Complement - Tang. | ; Comy ns Z 
30 9.664405419.9479289] [9. 7164767 Io 10.283 523%3* 
21. -6646432]9.9478631] [97167851 110.2832 145 * 
32/9.664890619.9477973] [97170933 19.2£2.9067/2+ 
339 -665132919.9477314] [9-7174014/10.282 5986 27 
4.9.665374919-9476655] [9-7177094[10.2822906j26 
356.66 5616819.9475995] [97180173 
36/9.6658586 9.9475335] [9-7183251[10.2816749 24 
37,9-666100119.94746744 [9-7186327[10.2813637[23 
38/9.666341 5j9.9474013] [9-7189402/10.2810598/22 
39 9. 666582819.9473352 9.719247610.2807524/21 
40. 9.66682 38[9.9472689] [9-7195549/10.280445 1120 
419. 0.6670647 «9472027] [9-7198620,10.280138o 
42/9.6673054j9-9471364 [9.7201699[10.2798310|15 
43/9.667545919-9470700] [9:7204759110.2795241[17 
44/9.66778631[9.9470036] [9.7207827|10.2792 173/16 
4519-668026519.9469372] [972108910 278910715 


4619.668266519.9468707] [9.72139510. 2786042/14| | 
4719.6685064[9.9468042] {[9.7217022/10.2782978/13 
4819.668746119.9467376] [9-7220085[10.277991 5/12 
4919.668985619.9466710| [9-7223147]10,2776853j11 

5919.6692250[9.9466043] [9.7225207]I 0.277 3793110 - 


9 5119-669464219.9465376] [9-7229266[10,2770734,] 9 
$ 52/9-6697032[9.9464708| [9.7232324|10.2767676 
- 5319-669942019.9464040| [9.7235381[10.2764619! 7 
6 54/9.6701807[9.9463371] [9-7238436[10,2761564/ 


O lo 


$519-670419219.9462702 9:724149910. 2758510 _5 
36/9.6705576[9.9462032 9:7244543 10.275 3457, 2 
$7,9-670895819.9461362] [9.7247 595119:27 52 2405! 
58:9.6711338[9.9460692| [9. $605-e hy 2749354 2 
139,9-671371619,9460021| 9.72.53695/10. $2746305' 1 
60/9. 6716093[9.9459349| [97256744 
S . T 
| | BE. 25k | Sine Frows well 


' 62 Degrees. 


Y nine WW ep> ogy 


» 


S9JUUITA] 


ll 


=i6 \O COA ln {> 


| 


28 Dcgrees, 


S1 


— 


9.6718468 
9.6720841 


COON 


9.6725583 


ne | Complement 


9.6716093 


9.672321J9.9457332 
9.6727952.9,9455985 


Sine | 


9-24 39349 


(9-2459677 
9.94.58005 


9.9456659 


9.67 39319 
9.6732684. 
9.5735047 
9.673749 
9.6739769 
9.6742128 
9.6744435 
9.6746840 


9.6749194 
1519.6751546 


9.9455310 
9-9454636 
9.9453960 
99453285 
9.9452609 


Tangent 
omplement 


| Tang. | Comp 


9.7256744 19.2743256 
941239791 19.2740209 5 
9.7262837 10.2737163 
9.7265881/10.2734119 
90.72.6892 5.10.273 I075 
9.7271967110.2728033 
9.7275008 10.2724992 
9.7278048110,2721952 
9.7281087|10.27 18913 
9.7234124/10.2715876 
9.7287161[10,2712839 


9.94 51932 
9.9451255 
9.9459577 
9.9449399 
9.9449220 


9.5756245 
819.6758592 
9.5760937 


2019.6763281 


9.6753896 


9.7293230 
9.7296263 
9.7299295 
9.7392325 


9.7290195' 


10.2709804]4 
10.2706770 
10.2703737 
10,.2700705 
10.2697675 


9:9448541 
9.94 4.7862 
9.9447182 
9.9446501 
9-2445821 


9.6765623 
9.6767963 
9.6770302 


9.6772640 


2519-6774975 


97395354 


19-7308383 


9.7311410 
9.7314436 
9.7317460 


9.9445139 
9.94 44457 
9.9443775 
9.9443091 
9.9442409 


9.6777309 
9.6779542 
$19.6781972 
9.6784301 
9.673662< 


9.9441925 
9.9441042 
9.9440355 
9.9449671 
3.9448985 


Sine | 


Complemert 
———— 


Sine | 


9.7320484 
9.7323506 
9.7326527 
9.7329547 
9.7332566 


10,269464614 
10.2691617 
10.2688590 
10.2685 56414 


I 0.26795 16 
10.2676494. 
10.2673473]3 
10,2670453 


10.26674341|35 


9.7335584 
9.7338601 
9.7341616 
9.7344631 


[97347644 


Complement 


10.2652356,3* 


Tangent | 


Tang. |5 


10.2664.4.16 
10,2661399 
10.2653334 
10.2655369 


| 


61 Degrees. 


23 Degrees. 


Sine 
'Complement 


Sine 
30.996786629 
3119.6788955 
3219.6791279 
3319.6793602 


3419.6795923 
3519.67982.43 


9.9435985 
9.9433299 
9.9437612 
9.943692 5 
9.9436238 
9:9433349 


3619.6800560 
37;9.6802877 
33819.6805191 
3919-6807 504 
4.0/9.680g9816 
4119.6812126 
4219.6314434 
4319.63816741 
4419.6319046 
4519.6821349 


9.9434361 


9-2434172] 


9.9433482 
9.9432792 
9.9432102 


9.9431411 
9.9430720 
9.9430028 
9:942.9335 
9.9428643 


4619. 6823651 
4719-682 5952 
4819.6828250 
4919.6830548 
5019.633234.3 


2.9427949 
9.9427255 
9.9426561 
9.9425866 
9.9425171 


3119-6335137 
5219-6837430 


3419-6842010 
$5519-6344297 


9.9424 476 
9.9423779 
9.94230833 
9.942.2386 


5619.6846583 
$719. 6848868 


9.9420990 
9.9420291 


þ 19. 6851151 
599.685343% 
6619.68557 12! 


9.9419592 
9.9418393]. 


9.9413193 


Sine | 


9.9421688} - 


Vn 


9.7359656 
9:73 53667 / 
9.7356677 
9.7359685 
9.7 362693 


9.7365695) 
9.7368705 
9.7371709 
9.7374712 
9.7377714 


9.7330715 
9.7383714 
9.736713 
9.7389710 
9:7392707 


9.7395702 
9.7393696 
9.7401689 
9.7404681 
9.7497672 


9.7410662 
9.7413550 
9.7416638 
9.7419624 
9.7422605 
97425594 
9.742357" 
9.743155c 


Tang: ant 
Complement 


10, 0.265235630 2© 
10, 264934425 
[0,264633325 


10.2643323 27 
10.264031 5j26! 


10.2637307j25j 


10.2634301[24 
19.2631295[23 


Io, I 9285 
10.26162.86|18 
10,2613287117 
10.2610290{16 
I0.2607293 
10,2604298 
[0,2601304 
[0.259831] 
19.2395319 
10.259232$j10 
10.2589338 
I0,2586350 
10,2533362 
(0.258037 

10.2577391 
[0,2574406 
10.2571423 
(0.256944 1 
(0.2565460 


—_— — —— 


9.743454" 
2743752 
Tang: nr 


le 


Complemen 


$[0 Bw] ON COO 


[© = 


Tang, ' 


EN 
$ 


I Degrees. 


Mia 


F 


RP 


— 


5] 


29 Degrees. 


#| Sine 


Sine 
Complement 


Tang. 


_0/9.6855712 


9.9413193 


97437320 


1.9. 6857991 
219. 6360267 
3 od 6862542 
_ 419.6864316 
| $9. 6867088 


9.9417492 
9.9416791 
9.94 16090 
9.94153838 
9:9414685 


9.7440499 
9.7443476 
9.74464 53 
9.7449428 
9.74 52403 


= 6369359 
719. .6871628 
$9.6373995 
9 9.6876161 
1019.6878425 


9.9413932 
9.9413279 
9:-9412575 
9.9411871 
9.9411166 


9.7455376 
9.7458349 
9.7461320 
9.7464290 
9.7467259 


10.2547597 


Tingent {| 
Complement 


19.2562430(60 
10.25595ol|59 
I0.2556524 5hl 
10.2553547157 
10.2550572[56 
55 


10.2544624| 
10,2541651 
10.2538680 
10.2535710[51 
10.2532741150 


34 
J3 
52 


I 1s, 6880688 
r2 9.6332949 

135. 6885209 
149.6387467 


15/9.6889723 


9.9410461 
9.9499755 
9.9409c48 
9.9408342 
9.94927634 


9.74TO227 
9.7473194 
9.7476169 
9.7479125 
9.7482089 


19.2329773149 
10.252680C|4% 
10,2523840]47 
10.252087 5146 
10.2517911]45 


16, 19- 6891978 
17 9.6894232 
- 9.6896484 
9.6898734 
20 9.6990983 


9.946927] 
9.9406215 
9.9405510 
9.9404801 
9.9404091 


9.7485052 
9.7488013 
9.7499974 
9.7493934 
9.7496392 


10,25 14948144 
10.2511987143 


10.2 50902614 42 
10,2506066 41 
19,25031081j40 


2119.6903231 
22;9.6905476 
2319.6907721 
24,9.6909964 
2519-6912205 


9.9493381 
9.9402670 
9.9491939 
9.9401248 


9.9490535 


9.7499850 
9.7 5928926 
9,7595762 
9.7598716 
9.7511669 


10.2497194/3 

10.2494238137 
10,2491284{[36 
19.2438331135 


10,25001 5A 


2619.6914445 


2719.6916683 
2819.6918919 
2919.6921155 
3019.6923338 


9.9399823 
9.939911 
9.93938396 
9.9397682 
9.939696! 


Sine 


Complement” 


Sine | 


9.7514622 
9-7517573 


[0,2485378[34 
(0.2482427[35 


9.7 520523 
9.7 52.3472 
9.752.642: 


Tangent 


C wmpl- men 


10.2479477| 
10.2476528 


10.2473580f 
Tang. 


60 Degrees. 


—b 


- 


5 29 Dm 
” £ . S T 
7 Sine g A | Tang. | Pe ior cog E 
50 3c 0.6923388 9.939696 9.752640 10.2473 58c 20 
9 3119.692562<[2,9396253] [9-7529368[10.2470632[29 
8 3215.692785115.9395537] [9-7532314[10.2467686|25 
7 33]9-693008c[5.9394821] 19.7535259|10.2464741[27 
6 34]9-693230tl3,9394105] ([9.7538203{10.2461797[26 
5 35]p-6934534[9.9393388] [9:754114419.245$854]25 
4 3<19-69367 5819.9392671] 19.7544088[10.2455912[2.4 
3 3719-693398119.9391953] [9-7547029110.245297123 
2 3819.694120319.9391234| [9-7 5499691 0:23556631[22 
3919-94342 3[2.93905151 [9.7552908[10.2447092/21 
4019-694564219.9389796| [9.7555846 0.24441 54|2C 
) 4119.6947855[9.9389076! [9.75 $8783 19.2441217|19 
| 4219.6950074[9.9388356! (9.7561715110.2438282/15, 
43]9-695228t[9.9387635] [9.7564653110.2435347117 
| 4419-6954501[9.9386914) [9.7567587110.2432413/16 
4519-695671219.9386192| [9.7570520[10.24294S0|! 5 
4619-695$92219.9385470] [9.75734 52[10.2426545|1 
4719-696113cſ9.9384747] [97576383[10.2423617|13 
4819-6963336[9.9384024] [9.7579313[10.2420687[12 
4919-6965 541[9.9383300] [9.7582242110.241775811 
$019:6967745]9.9382576] [9.7585170[10.2414830[t0 
3119.6969947[9.9331851] [9.7538096[10. _ 7 
5219.697214$[9.9381126! [9.7591022 2 
5319-6974347[9-9380400| [97593947 7 
5419-6976545[9.9379674| [9.7596871 c 
13519-6978741[9.9378947] [9:7599794 19.2400206] 5 
5619-698093<[9.9378220| [9.7602716|10.2397284| 4 
5719-698312519.9377492] [9-7605637110.2394363 3} 
5£19-698532119.9376764| [9-7608557[10.2391443] 2] 
5519-6987 5 1119:937603 5] [9-7611476 10.2388524] IÞ 
6c12.69897cdÞ9.9375306] [9-76 14394/16.2385606|_c 
9 . (4 
| le oe Sine _— Tang. _ E 
60 > Degrees. H 


| 


» * 


Sine | 


m— 
» 


hy 


9.698970c(9.9375306 


9.69918387 
9.6994075 
9.699625: 
9.6993441 
9.7 000622 


9.9374571| 


9.9373347 
9.9373116 
9.9372335 
9.9371653 


30 Degrecs. 
—- 
Complement 


19.7 623142 


2.7c02302 
2.7004981 
2.7097158 
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[ Þ 7501723[9.9173760 
15750997 9172900 


ts 19-7509 14919-98 70317 
151099119.9169455 


19.83252.46 


169.7595434]9-9172040 
"a9: 750728719.9171179 


Sho 29168593 
Jz1 Es 


 P2219.7516538 9166866 
1-319.751838519-9166002 
2419.7 52023119.9165137 
2 59.7 $2207 5]9-9164272 
THER 9163406 
»; «7 52575119-9162539 
; 1g 1276OZ 9161673 
2.9.7 52944249.9160805 


EE 7531280 


Tang. 


9.8289374 


Tangent 
Complement * 


10.17 1012E 


9.8292599 
9.8295323 
3.8293047 
9.8300769 


3.8303492]| 


10,1707401 
t0.1704677 
10,1701953 
10.1699231| 
10,1696508 


9.8306213 
9.8308934 


9-931437 
9.9317093 


10.1593787 
10,1691066 
10.1688346 
10.1685626 
10.1682907 


y <q I 
9.0322 529 


2.8327963 
9.8332679 


10,1680189 
10.1677471 
10,1674754 
10,167203714 
10,1669321 


9.8333394|1< 
9.8336109 
2.8333823 
9.8341536 
9.8344249 


10,1661177]42 


to. .1663891 


10.1658464[4 
10.1655751 


3.8346961 
2.8349673 
9.8352384; 
9.3355994 
9.3357804, 


Io, 1653039 
I0,1650327 
10.1647616 
I0,1644906 
10.1642196 


9.8360513 
9.8363221 
3.8365929 
9.38368636 
93.3371343 


10.1639437 
10.1636779 
10.1634071 
10.1631364 


9159937 
} 


þ EEE | Sine 


Tangen: 


10.1628657[3 


Complemer 


Tang. 


55 Degrees. 


24 Degrees. _ 


. $1 . 
Sine | complement! 
3.7531280[9.9159937 
3112.753311t[9.91 59065 
33]9-753679* 
34[9.7 538624 
3519-7 5494371[9.9155599 


[%Y j$23NUIIN 


3.915733 
3.9156460 


9.91 done ; 


3619.7 542288[9.9154718 
3717-7 54411919.9153846 
3819.7 545945919.91 52974 
3919-734777719.9152101 
4919.7 549604[9.91 51228 


Tang. | 


Tangenr 
Complem«cnr 


9.3374049 
9.8376755 
9.3379460 
9.8332164 
9.8384867 


9.3371343[10.1628657 30 


10,1625951129 
10.1623245]25 
10.1620540|27 
10,1617836|26 


10.1615133/25 


9.38387571 
9.3399273 
9.8392975 
9.3395676 
9.8398377 


10.,1612429|2 4 
10,1609727[23 
10.1607025'2.2; 
10,1604324|2 1 
10,1601623h0 


4119.755143119.9150354. 
429.755 325619.9149479 
4319.7 55528c[9.9148604. 
4419.7 55690219.9147729 
4519-75 53724[9.9146852 


9.8401077 
9.8403776| 
9.8406475 
9.840917 

9,.8411871 


10.1598923'19 
10.15962.24)] 

10.1593525 
10.1590826 
10.1588129{15 


7 


4619-7560544[9.9145976 
4719.7 5$236419.9145999 
49Þ.7564182 9.9144221 

90.756599919.9143342 


9.756781 5]9.9142.464/ 


9.3414569 
9.8417265 
9.8419961 
9.8422657 
9.8425351 


10.153543111 
10,1582735]13 
10.158003g9}12 
10.1377343j11 
10.1574649]1 


9.7 56963019.9141584 
9.7571444[9.9140704 
19-7 UE EY: 


419-757 5068[9.913354 3 
vb) 9.757687819.913$061 


9.3423046 
9.3430739 
9.8433432 
9.38436125 
9.3438817 


10,1571954 
10.1569261] 8 
10.4566568]| 7 
10.1563375] E 
10,1561183] 5 


9.757868719.9137179 
9.7538049519.9136256 
19.758230219.9135413 
9.758410t[9.9134530 
6c19.7585913[9.9133645 


9.8441508 
9.844419 

9.8446889 
9.8449579 
9.8452268 


10.1558452] 4 
10,t555801 
fo,1553111 
10,1550421 
16.154773% 


Sine Sj ne 


Complement 


Tangent 


'omplement4 


_ Tang. - 


55 Pegrees. E 4 


| 


nutfes. O mo 0 Rays 


'25 Degrees. _ 


F1 dine 


Sine 
-omplemen” | 


| ©9.7585913 


9.9133945 


I 9.758771, 
2 9.7589515 
3.9.7 591321 
49.7593121 
_5'9.759492< 


9.9132769 
3.9131875 
3.91 30989 
3.913o102 
9.9129215 


> 9.75967 1% 
719-759S515 
8 9.760031 1 

9p. 7602106 
1019.7603899 


9.9123328 
9.31274490 
9.9126551 
9.912 5662 
9.9124772 


9.7695692 
9.7607433 
9.7609274 
9.7611063 
1519.7612351 


9.7514638 
9.7616424 


9.7618208 
I919.7619992 
2019.7621775 


9.9123882 
9.9122991 
9.9122c99 
9.9121207 
9.9120315 


| 


Tang. 


Tangent 


Complemcn: 


9.3452268 


10.1547732 


9.384 34956; 


9.84576 

9.3460332 
9.3463018 
9.8465795 


10.1542.356 
10,15 39668 
10.1536982 
10,1634295 


10.1545044| 


9.3468390 
9.8471075 
Q.3473760 
9.8476444 
9.3479127 


r0.1531610[54 


10.152 3925 
10,1526240 


9.8431$10 
9.8434492 
9.8437174 
9.8439855 
9.3492 536 


10,1518190 
10.1515508 
10.1512826 
I0,1510145 
10,1507464 


10.1523556|' 
[0.152087 3[59, 


9.9119422 
9.9118528 
9.9117634 
9.9116739 


2119.7623556 
2219.762 5337 
12319.7627116 
9.762889 4 
2 519.763067 1 


9.9115844 
9,.9114948 
9.9114051 
9.9113155 
9.9112257 
9.9111359 


97632447 
9.7634222 
$12.7635996 
3.7637 769 


9.9110460 
9.9109561 
9.9103661 
9.9197761 
9.9106862- 


9.763954© 
Sine 
Complement 


Sine 


9.3495216 
9.8497896 
9.8500575 
9.8593253 
9,3595931 


10.,1504784 
10.1502104 
10,1499425 
10.1496747 
10.1494069 


9.8508608 
9.8511285 


. 19.8513961 


9.8516637 
9.3519312 


I0,I491392 
10.1488715 
10.1486039 
10,1483363 
[0.140688 


9.8521987 
9.8524661 
9.3527335 
9.353000E 
9.3532680 


10,1478013 


10.1475339134 


10.1472665 


10,1469992 
10,1467 320 


Tangent 
"omplement 


_Tang. 


———_ H- — 
*. 


v3 


54 Degrees. 


} Minutes | 


O ww 


5 
3 
-" 
- 
g] 
Wl 


35 Degrees. 


| Sine 


[1 


Sine 
Complement| 


Tang. 


35 


37 
35 


39 
40 
il 
12 


44 
45 


49 


309.7639540 


9.91 06860 


9.3532680 


I0.1467320 


Tangent 
Complement 
— — 


— 


319.7641311 
132 9.764 3080 
339-7644849 
34 9.7646616 


369.7650147 


469.7667739 
47/9.7669492 
$19.76712.44 


9.76433892 


9.9105959 
9.9105057 
9.9104155 
9.9103251 
9.9102348 


9.8535352 
9.3538023 
9.8540694. 
9.3543365 
9.8546234 


9.7651911 
9.7653674 
9.7655436 
9.7657197 


9.91091444 
9.91005339 
9.9099634 
9.9098728 
9.9997821 


9.8548704 
9.8551372 
9.8554041 
9.3556705 
9.3559376 


9.7658957 
9.7660715 


43 9-766247319-9995999} 
9.9994190 


9.7064229 
9.7665985 


9.9996915 
9.9096007 


9.9993231 


9.8562042 
9.3564708 
9.3567374 
9.3570039 
9.8572704 


9.7672996 
9.7674746 


9.9093371 
9.909I461 
2.9090550 
9.9039639 
9.9088727 


9.857536$ 
9.3578031 
9.8580694 
9.8553357 
9.8586015 


9.7676494 


9.7631735 
9.7683480 


9.767824 9.90986901 
19.7679989[9 


9.9087814 


.9985938 
9.9085073 
9.9984159 


9.7685223 


9.9083243 


9.7686966 


9.9082327 


9.8588680 
9.3591341 
9.3594022 
9.8596661 


9.8599321 
9.3601980 
9.3604635 


10.1464648 25 


10,1459306 
10.1456635 
10.1453966 


I0.1440624 


10.1437958 
10.1435292 
I0,1432626 
10.1429961 
I0,1427296 
10,1424632 


[6,1419306 
10.1411320 
10.1408659 
19,1405998 
10.1403339 


10.1398020f 


10.1461977 


10,1451296 
10.1448628 
10.1445959 
10,1443292 


— 


[0.1421969 


[0.141664 3 
10,1413981 


[0,140067g 


(0.1395362 


10,1392704 


9.7688707 9.908 1411 9.8607295 
10,1390046 


$.7690448 9.9080494] [9.36099 54 

2019.7692187(9.9979576] (9.361261c|[10.1387390 
Si K | | 

ee] Sine | {Tg Tang. 


54 Degrees. | 


Cove wv (0. cn Hd id > | wn ON da4CO\O 


i ———_— 4 


36 Degrees. 


Sine 


Sine 
IComplement 


Tang. 


1 7693925: 
2/9.7695662 
3 (9. 7697398 
4'9.76991 34 
- 9. 7700868 


| 059. 7692187 712-20: 


19.9979576 
9.9978658 
9.9977740 
9.9976320 
9.997 5901 
9.99749830 


6g. 7702601 
79.7704.332 
19-7706063 
9, 19.7707793 
ro! 2: 7799522 


9.9974059 
9.9073138 
9.9072216 
9.9971293 
9.9970370 


- 119.7 7711249 
wot 7712976 

9.77 14702 
'49.7716426]9 
159.7718150 


9.9969446 


9.9967597 
+9066671 


G 9065745 


169.7719872[9 
719.7721593 
9.7723314 
919.7725933 
2219.7726751 


9.9064819 
9.9963892] 
9.9062964 
9.9062036 
9.9961107 


9.7728468 
2219.7730185 
2319.773190c 
2419.7733614 
25197735327 


99060177 
9.9959247 
9.9958317 
9.9957386 


o_ 67737039 
2 9.7733749 
1<219.7740459 
2919.7742165 
329.7743376 


9.995645 
9.9055 522 
9.9054589 


9.9953656 
9.90 32722 
9.9051787 


I_ 
_ Complement 


9.361261c 


9.8615267 
9.3617923 
9.862057t 
9.38623233 
9.8625887 


9,8628541 
9.8631195 
9.8633345 
9.38636500 
9.38639152 


9.9068522| 


9.8641803 
9.864 4454 
9.8647105 
9.5649755 
9.8652404 


10,13528951|47] | 


9.8655053 
9.3657702 
9.38660350 
9.8662997 
9.3665644 


9.8663291 
9.3670937 
9.38673583 
9.3676225 
9.8678873 


mm, 


Tangent 
omplement ene | | 


[0, 138739069 


10.138473350 59 
10.1382077;58 
10,1379422 
[0.1376967 
10.1374113 


10, 137145954 
10.1368805 53 
[0.13661 52/52 
10,1363500j31 

mo eadolethed 


10.1353197145 


10.135554645 


10.135024 5/46 
19, 1347 599g 
10.1344947/44 
10, 1342298/43 
"ep oefeete 
10,1337003/{41 
10,13343564* 
10.1331709 39 
10.,1329063; 
10,1326417 
10.1323772 
10,1321127 


9.8681517 
9.8684160 
9,8686804 


Sine 


9. 3689446 
9.3692089 


10,1318483 
10,1315840 
19.1313196 
10,1310554 
10,1307911 


Tanger 


Complement 


—— 


53 


egrees. 


| Tang. |Z 


y [abfoecndnonbebedh = EIN Ps 


5919.77929 5319-99244 35 
[55[9.77946309-9023486 


36 Degrees. 


Sine 


SIne {Compolem:cent 


Sonu p 


Tang. 


Tangent 
Complement 


30 9.77438769.9951787 
31 9-774558319.9050852 
32 9-77 472.8819.9949916 
33 9-774899319-9948980 
34 9-77 5969719.9048043 


35 9:77 5239912:9047 106 


37 9-775580119.9045230 
38 9-77 57 50119-9044291 
39 9-7759199,9-9043351 
499:776289719-7242411 
41 9-7762593:9-9041470 
42 9-77642.89 9.9940529 
43 9-7765983 99939587 
449-7767676/9-9038644 
45.9-776936 
469.777 1060[9.99367 57 
47/9-777275019-9935813 
48/9.777443919-9934368 
49/9.777612819-993 3923 
$019.777 7815199232977 
9.777950119-9032031 
9.7781186j9-9031084 
9.778387019-9030136 
9.9029188 
9.90282.39 


36 9-77 54101 9.9046168 


9.993770 


Sine 


lie! Sine 


[9-8763257 


9.8700013 
9.8702653| 
9.8705293 


ed nnnls mnt 


9.3694731110.1305269 I 
9.8697 372|10.1302628 


10,1299987 
[0.12.97347 
10,1294707 


9.8710572 
9.3871321C 
9.8715848 
9.87 134.86] 
9.8721123 
9.8723760 


9.8731668 


9.870793310.1292067þ4 


10.128942Sh 3 


10.1236790|2 


9.8726396110.127360 t7 
9.8729032[10.1270968|; 


9.8734302 
9.8736937 
9.8739571 
9.37 42204 
9.8744835 


9.8747470 


9.8755365 


9.3757996 
9.3760627 


9.37658386 
9.8768515 
9.8771144 


Tangent 
'ompl-oment 


10.,1228856] 


10.1263063}13 
[9,1260429]12 


10,125253< g 
9.87 50102[10.12.4939 
9.87 52734|10.1247266| - 


10.1244635 
10,12.42004 


10,1239373 
10.123674J| - 
101234114 
1c.1231485 


Tang. 


53 Degrees. 


37 Vegrees. 


Sic 
Zomwulement 
1 KR m—_m_——_—_— 


9.779463<j9-9923486 
9.779630619-9022534 
9.779793119-9921551 
9.779965 519-9920623 
9.7801328[9-9019674 
9.78030001[9.9913719 


Sine 


.780467119-9917764, 
9.73063 4119-99 16308 
9, 79930109. 9915832 

919.7809677 9-9914895 

rols. 7811344 9- 9013935 
ITlo, 78130109. 9912986 
l2 9. 7814675 '9. QOI2O021 
I 3ſ9, 78163399. goIllobl 
I4j9. 7818002 9- JOIOION 
1519.7819664'9.9999142 
1619.782 1324 /9-900$181 
1719. 7822984 9- 9007219 
819.782.4643 9-9906257 
I9H, 7826391; :9.990 52.94 
209. 78279589- 2004331 


\O_ 00 2Senwerld | SJnuIN 


219.733 1268, '9.9902403 


19.3784281 


21 9.7829614 9- 9003367] 
22 9. 7832922 9.90901438; 


24 9.7834 57 519-9990472 
259. 9.783622.7;9-38999506, 
'126[9.7837878.9- 8998539, 

2719. 7839528; 9.3997 572 
259.7841 177|9-899662g 
2919.784232419.3995636' 
329. 27844471 8994667 


Sine 


rr 


Tang. 


Tangent 
Complement n |_ 


9.8771144 


9.8773772 
9.877640 
9.3779027 
9.8781654 


9.87 86907 
9.3789 533 
9.8792158 
93794732 
9.3797407 
9.8800031 
9.8802654 
9.8805277 
9.8807900 


Io, 1228856 


PEN 
Io, 1226228); 


10.122 3600 
10,1220973 
10,1218346 
I0.1215719 


I0,1213093 
10.1210467 
10.1207842 
10,1205218 
19.1202 593/50 


10.119996 


60 


39 
+ 


49 


10.1197346|48 
10.1194723/47 
10,1192100]46 


19.1189478/45 


9.3810 _ 
9.3313144 
9.8815765 
9.83818386 
9.8821007 
9.882.3627 
9.38826246 
9.3828866 
9.8831484 
9.3834103 
9.3836721 


19.1186856/44 


10.,1184235 


43 


I0,I181614/42 


10,1178993 
I0,1176373 
10,1173754139 
Io,1171134 
10,1168516 
10,1165897 
10,1163279 


9.8839338 
9.8841956 
9.3844572 
9.8847189 
3.3549805] 


Tangent 


nmplement 


10,1160662 
10,1158044 
[0,1155428 
ro,1152811 
[0,1150195 


52 Degrees. 


Tang. 


41 
149 


38 


37 


IVIITIUAEC'S 4 


| 


37 Degrees. 


| Sine 


Sinc 
| Complement 


iS | $23 


9.7844471 


9.8994667 


Tang. 


1 augeoit 
Cornpler ent 


9.8849805 


10.115019530 


39-7S46 17 

32.9.7847762 
3319.7 849406 
349.785 1049 
339.7852691 


9.8993697 
9.8992727 
9.8991756 
9.8990734 
9.8989812 


9.385240 
9.3355035 
9.8857650 
9.8860264 
9.8362878 


Io, 114758029 


10,114235027 
[0.1137122/25 


36! 9.7854332 
37 9.7855972 
389.7857611 
39.9.7859249 
b- 9.7860886 


9.8937867 
9.8986893 
9.39985919 
9.8984944 


9.8988840| 


9.8865492 
9.8868105 
9.8870718 
9.8873330 
9.8375942 


a «7864157 
43/9. 7865791 


- 9.7 862522 


MS. 7867424 
4519.7869056 


9.8983968 
9.38982992 
9.8982015 
9.8981038 
9.8980060 


a6 9, 1870687 
47197372317 
9.7873946 
9.7875574 
9.7877202 


9.3979082 
9.8978103 
9.897712.3 
9.8976143 
9.8975162 


[9-3878554 


9.8881165 
9.8883775 
9.3886386 
9.8888996 


fo. 11397362 | 
Io, TEES 

10.1131895[23 
I0,11292 $222 


[0.,1126670[21 
10.1124058|2c 


Io, 114496525 | 


10.1121446[19 
10,1118835j15 
10.1116225}17 
10.1113614j16 
Io.111oog|ls 


9.8891605 
9.3894214 
9.8896323 
9.8899432 
9.8902040 


10.1108395|14 
10.1105786|13 
IO,1103177[12 
10.1100568|[1 


9.7882077 
[4 9.7883701 
8 9.7885323 


9.787 8828 
9.7880453[9.8973199 


9.38974181 


+$972216 
9.38974233 
9.8970249 


9.78869 
p72 97888565 
53 9.789018 
39.9. 7891802 


9.8969265 
9.896828c 


9.8967294] 


9.8966308 


60,9.789342019.8965321 


1 Sine 


Bout Sine 


Fa 


9.8994647 
9.89072 54 


9.8412468 
9.891507 
9.891767 
9.8920285 
9.8922390 
9.892549 
9.892 8098 


10.1097960ſIo 
10.10995353 


10.1087 532/ 
10,108492 "4 
10. -TOBZ32T 

10.1979715 
10,.1077110 


10,1074596 
Io, et bs 


Tangent 


Complement 


52 Degrees. _ 


38 Degrees. 


Sine | is 


7895036 


3 "1938206 
9.7899880 
- $19-7901493 


| olg.789342<[9.8965321] 
I 


8964334 
9.8963346 
9.8962358 
9.3961369 
9.8960379 


7903104 
7904715 
$ 9.7906325 
N9-7927933 
7909541 


9.8959389 
9.8958399 
9.8957406 
9.8956414 
9.895 5422 


111g, 7911148 
12/5, e7912754 
1319.7914359 
149.7915963 
25. 7917 566 


9.8954429 
9.8953435 
9.8952440 
9.8951445 


Tang. 


Complemen: 
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314/2.4969296 
315[12.4983105 


3162.4996871 
317]2. 59010593 
3182.5024271 
3192.5937907 
320j2.5051500 


| 349/2-5428254 


321[2.5065c50 
{ 32212.3978559 
323]2-5092025 
32412.3195450 
| 325125118834 


344[2.5365584; 
345 re hent 4 
346]2.5390761 
34712.5493295 
348/2.5415792 


350[2.5440680| 
3512-5453071 
352/2-5465427 
353.2-3477747 


377 
378 
37 

38c 
3831 


_38612.5863373 


2.5763413 
2.5774918 
2.57836392 
2.5797836 
2.58092 50 
2.5820634 
2.5831988 
25843312 
2.58 607 


3542-5490033 
355 2-5502283 
3562.5514500 
k-357 2.5 526682 
3582.5538830 


2.5877110 
2.5888317 
2 5picog 


2.591064 
2.5921768 


326[2.5132176 
3278R-5145477 
328/2.5158738 
32N-5171959 
"3302.5185139 


3311[2.5198280 
33212.5211381 


- 33412.5237465 


333[2-522.4442] 


359 2.5559944 
36-2,5553025 
361/2.5575072 
362 2.5587086 


364.2.5611014 
365/2.3622929 
3662.5634811 


367/2.5646661! | 


363/2.5599066| | 


2.5932861| 
2.3943925 
2.5954962 
2.5965971 
2.3976952 
2.59879095 
2.5998831 
2,6009729 


z0[2.6020600 


400 


400 


um|Logarithm = {Num Logarithny 
401[2.6031444] | 434[2-6374897. | 467[2.6693169 
402/2.6042260| | 435126384393 | 468[2.6702458 
403/2.6053050| | 43E[2.539436 5 46912.6711728 
404/2.6063814| | 437]2-6404814 | 470j2.6725979 
49512.6074550| | 43*[2-6414741| | 471[2.67302-9 
4062-608526-] | 435[2-6424645 | 472]2-6739420 
40712-6095944| | 44<j2-6434527, | 473]:6748611 
408/2.6106602| | 44112.6444386; | 474[2:6757783 
40912.6117233]| | 44212:6454223; | 475[2-6766936 
| 410[2.6127539 443]2-54540371| | 476]2-6776269 
41112:6138418| | :44[2-6473830| | 477-6785 184 
41212:6148972| | 4451]2-.6483600| | 478]2.6794279 
4132.61 3950o| 44612.6493349] | 47912-6803355| 
414j2.6170003| | 447]2.6503975| | 480j2.6812412 
415]2.6180481] | 445j2.6512789]| | 481]2.6821451 
416j2.6190933] | 445[2.6522463| | 432]2-6830470 
| 417]2-6201360| | 45-[2:6532125| | 483j2-6839471 
418]2.6211763| | 45:[2-6541765| | 484[2-68484 54 
419]2.6222140| | 45212-6551384| | 485 6857417 
| 20]2.6232493] | 453[2-6550982] | 486[2-6366363] 
 421[2.6242321| | 454[2-6570558| | 48712.6875290 
42212:62.5312 45512-65B01141 | 4882.688419 
423/[2:62634 45512.6539648| | 489][2.689308 
42412:6273659| | 457]2-6599162] | 4902:6901961 
425]2.6283885| | 45812.660865 5 491[2.691081 5 
426[2-6294096| | 45912-6613127| | 492j/2-5919651 
42112-6304279) | 46512.6627578| | 493.2.6928465 
4282-6314439] | 461/2.6637009] | 49412.6937269 
429-6324573] | 462{2.6646420| | 495 PENGEIS 
[4302-6334685] |_463]2-6655310| | 496]2-6954817, 
43112-6344773] | 454126565180] | 497[2:6963564 
432/2-6354837] | 465[2-6674529| | 498]2-6972293 
43312-5364879] | 46612.5683859} | 499]2.6981005 
43412.6374$97] | 46712.669316 $0012.6989700 
G 508 


50OO 


N amLogarithr Nun {Logarithm| {Num Logarthm 
50112,6998377| | 53- [27275413 
592:2.7007037] | 3354217283538 
5093/2. 7o1568c| | 53<]:.729164%| } 569]2.7551123 
594 27024305] .| 337127299743] || 57012-7558745 
5952 7032914] | 53*[2.7397823] | 5711]2.7566361 
5062.7041505] | 53$12.731588t| | 572]2.7573960 
507 2.70500B8c| | 54<12.732393t| | 573]2.7581546 
508 2.7058637] | 541[2-7331973]. | 574]2-7589119 
5092.7067178| | 542[2.7339993]- | 575P2-7596678 
_5102.7075702] |. 54312-7347995| 1_576[2.7604225 
5112.7084209] | 54412.7355939]| | 5777611758 
 5122.7092700| | 54512.7363965 578[2.7619278 
5132.7101174| | 54612.7371926| | 579[2.7626786 
5142.7109631] | 547]2.7379373| | 580[2.7634280 
$152-71 18072) | 548[2.7387806| | 581.764 1761 
-5162.7126497] | 549]2-7395723|' | 532]2-7649230 
517 2.7134995| | 55<[2.7493627| | 583]2-7656685 
'5182.7143298| | 551]2.7411516] | 58412.7664128 
5192.7151674| | 552[2.7419391] | 585]2.7671559 
5202.” 71600ZZ| -55312.7427251} | 586[2.7678976 
$212 7 168377 55412.7435098| | 583712.7686381 
522 2.7176705| | 555[2-7442930| | 53812.7693773 
5232.7185017| | $5E[2.7450748] | 589]2.7701153 
{ 5242.7193313| | 55712-7458552] | 59912.7708520 
_$2:52-7201593 55£12.7456342] | 59112.2715875 
5262:7209857] | 555]24747411Y] | 59212-7723217 
5272.7218106| | 56c[2.7481380o|- | 593]2.7730547 
5282.7226339| | 56112.7489629] | 59412.7737864 
$292.72345357| | 56212-7497363] | 59512-7745176 
5302-724 7242759) |_563]2-7595984]| | 5962-77 52463 
53112.7259945] | 564]2.7512791] | 59712-7759743 
'$32/2.7259116| | 565]2.7520484] | 598[2.7767012 
533/2-72672.72| | 566 whos | 599127774266 
 5342.7275413| | 56712.7535831 1 60cl2.7781512 


&. 


L_ 


60 


600 


| 


| 


NumſLogarithm] [NuwſLogarithm| [NumjLogarithm 
' 601]2. 7788745 63412. 8020893] | 657]2.8241258 
602/12.7795965] | 63512-8027737| 6682.3247765 
603]2.7803173) | 636[2.8034571] | 669]2.32.54261 
60412.7810369]| | 637]2.8941394] | 679j2.8260748 
60512.7817554] | 638j2.8048207] | 67112.8267225 
606[2.7 824726] | 639j2.8055009] | 672]2:3273693 
60712.7831887]| | 640j2.8061800| | 673j2-8280151 
608]2.7839036| | 641]2.8068580| | 674j2-8286599 
609[2.7846173| | 64212.8075350| | 67512-53293038] 
610]2.7353298| | 643j2.8082110| | 676 2.8299467 
611]2.7860412| | 644]2.8088859] | 6771]2-8305887 
61212.7867514| | 645]2.8095597| | 678[2-8312297 
613]2.7874605| | 646[2.8102325| | 679;2.3318698 
61412.7881684| | 647]2.8109043| | 680j2.3325039 
61512.7888751| | 648[]2.8115750| | 68112.8331471 
616]2.789580;| | 6451]2.8122447  682:2.833784 4 
61712.7902852| | 650[2.8129134| | 683/2.3344207 
618][2.7909885] | 651]2.8135$10] | 684/2.8350561 
619]2.791690E| | 65212.8142476| | 685/2.-8356906 

 620]2.7923917| | 65312-8149132] |_686 2.336324 1 
621]2.793091<| | 65412.8155777] | 68712.8369567 
62212.5937904| | 65512-8162413| 688/2.837 5884 
62312.794438c| | 656]2.8169038 68912.8332192 H 
62412.7951844| | 657128175654 690 2.8388491 
62512.79588oc] | 65$]2.8182259] | 691/2.3394780 
62612.796574«| | 659]2.8188854} | 692j2-8401061 
| 627/2-7972675| | 660[2-8195439] | 693]2-8407332 
| 628 2.797959E| | 66112.8202015} | 694/2.3413595 
| 629]2.798650t | 662 2.3203580| | 695/2.8419848 
 630[2.7993495| | 663[2-8215135]. | 696.842.6092 
631 2.800029, ' 664 2.8221681] | 697]2.3433328 
632/2.80071731] | 6651]2.8228216| 69912-43855 
63328014037] | 666]. 3224748 699128444772 

| 634) 2.3802089:} | 66712.8241258] | 700[2,%g50980} 


— WE 


oe 


709, 


Logarithmj 


;(2.845718c 
12.3463371 
2.8469553 


112.347 5727 
2.8481891 


Nam) 
734 
73512 
73612. 
7372» 
7382. 


2.8488047 


2,8494194 
[2.8500333 
2.3506462 
2.3512533 


2.8518696 
2.8524 300 
2.8530895 
2.8536982 
2.35430960 


73912. 
742[2.8692.317 
74112.8698182 
742]2.87040 35 
74312.8709888| 


744\2.8715729 


14512.8721563 
174612.8727338 
74712.8733206 
74812.8739016 


2.38549130 
2.8555191 
2.3561244 
2.3567289 
2.857325 


2.8579353 
2.8535372 
2.8591333 
2.35973836 
2.8603383c 


7492.8744818 
750[2.8750613 
75112.38756399 
175212.8762178 
15312-3767950 


;(1.8656961 
TT POT.” 


2.8609366 
(2-8615344 
2.8621314 
2.8627275 
-[2.86332259 
2,8639174 
1.86451011 


75412.8773713 
75512+8779469 
75£<12.8735218 
7 5712-8790959 
75<12.8796692 
75512.8802413 
76c|2.8808136 
76112.83813347 
76242.831955 
763128825245 
7641:.883993 


| 76<1:.884228 


-4:.8651094© 


al 
765 rec 


| 2611:,$847954] 


Num|Logarit 


767[2.8847954 
76812.8853612 


770[2.83864907] | 
77 2.8370544 


77212.8876173 
77312.8881795 
77412.8387410 
775138893017 
776 2.38898617 


| 77712. .8904210 
8909796 
12-38915375 

2.38920946 
2.8926510 


.$932067 
.8937618 
{2.89 43161 
2.3948696 
2.89 54225 
2.895974) 
2.8965262 
2.897977 
2.89762711 
2.893176 
2.898725 


800'2.90309gcc 
$50 


$9 0 | 
garithm Num|Logarithm 


[2.9036325| | $34[2.9211660 


Num'Logarithn{ 
2.930191 


2.9041744, 
2,9947155 
2.9052560 
2.9957959 


838 


83512.9216865 
8361[2.9222063 
837[2.9227254 
2.9232440 


2.9385197 
2.9390198 
2.9395192 
2.9400181 


2.9063350 


$39[2.9237620 
84112.9247960 
_843 12.9258276 


840(2.9242793 
84212.92 53121 


 876[2.9425041 


2/2,9405165 
1312.9410142 
2.9415114 
2.9420080 


-9I00905 
81412.9106244 
81512.9111576 


848[2.9233958 


844/2.9263424 
84512.9268567 
846[2.9273704 
84712.9278834 


2.9429996 
2.943494 5 
87912.9439839 
880[2.944482/7 
881[2.9449759 


84912.9289077] 
85012.9294189 


851 nporhens 


$52{2.9304396 


$2112,9143431 
82212.914871 
$2312.91 53998] 
2.9159272 
[2.9164539 


$53(2-9399490 


_858[2.9334873 


854/2-9314579 
855 2.9319661 
85612.9324733 
8571[2.9329808 


88712.9479236 


88212.9454686} 
883[2,9459607 
$84[2.9464523 
$85[2.9469433 
88612.9474337 


888[2.9484130 
88912.9489018 
89c[2,9493900 
89112.9498777] 


2.9169800 
2.9175055 
2,9180303 
£12.9185545 
 $3552.9190781 


 $5912.9339932 


_ 863]2.9360108 


860[2.93449834 
86112.9359031 
$62[2-9355073 


| $9612.952.3080] 


$92]2.9503648 
$93]2-95098514 
89412.9513375 
89512.95182.30]. 


2.9196010 
2,92012.33 
292.920645 


864/2.9365137 
$8651[2,9370161 
86612.9375179 
867'2.9380191 


'898 9532763 


89712.9527924 


89912-9537597 
90013.9542425 


32.921 1660] 


G 3 


900 


I 


ogarithm 


Logarithm| 


2.9547245 
2.9552065, 
*12.9556877 
| 445 684 


_905Þ2.9506486 


2.9703469 
2.9708116 
2.9712758 
2.9717396 
2.9722028 


2.957 1282 
7 [2-9576073 
2.9580858 
2,9535639 


2.9590414 


2.9726650 
2,9731278 
2.9735896 


2.9745117 


2.9595134 
2.9599948 
2,9604708 
$[2.9609462 
2.96142 11 


2.9749720 
2.97 54318 
2.9758911 
2.9763500 
2.9768083 


2.9618955 
2.9623693 
12.9628427 


2.9633155 
2.9637878 


2.9772.662 


2.9777236 
2.9781805 
2.9786369 
2.9790929 


2.9749509| 


2.9354265 
812.9858753 
96912.93863238 
97012.9867717 
97112.9872192 
97212.9876663 
97312.9881128 
974.9385 589 
97 512-9890046 
'97612.9894498, 
9771.9393946 
978[2.9903388| 
97912.9907327, 
98c[2.9912261 
98112.9916690 


982]2.9921115 
| 983Þ.9925535 

98412.9929951 
98512.9934362 
986[2.9938769 


Num|Logarithm 
967 
96 


| 934/2.9723469 


2.9642 596 
2,9647309 
2.9652017 
2.9656720 


2.979544 
2.9800034 
2.9804579 
2.9309119 
2.9313655' 


98712-9943171 
98812.9947569 
98912.9951963 
990[2.9956332 
99112.996073 


2.9661417 
2.9666110|, 


2.9670797 
2.967 5480 
2.9680157 


2.9684829 


2.9689497 
2.9694155 
2.9698316 


2.9818186 
2.9822712 


2.98272.34 
2.9331751 
2.9836263 


| 992/2.9965117 
993j2-9969492 
9942-997 3504 
995[2-997 0231 
996|2.9982 593 


2.9840770 
2.9845273 


> - 


- — 


2.9854 


2.984977,1] | 9992-9993655 
263 [1000/3.0000000 


997129936951 
998[2.9991305 


a6 1090 


e 


I000 


NumjLogarithm| |Num Logarithm, |NumſLogarithm 
t001(3.0004341] [10343.91452095! [1067]3.0281644 
100213.0008677] [1035 3.0149403j [1968]3.0285712 
1003]3.001300g| [1036 3.01 53597] 106913.0289777 
100413.0017337| [1937 3.01 37787 1070[3.0293835, 
1005[3.00216614 [1038 3.0161973} [1071]3.0297895 
1006, 3.002598c 1039 3.01661 551 [1072]3.9301943 
100713-0030295| [1040,3.0170333} [1073j3-023953997 
1008{3.0034605] [1041j3.0174507} [l07413.0310043 
1009[3-0038912] [10423.0178677; [10751}3.93140B85 
1010j3-0043214| [1043]3.0182843] [1076]3.031812.3 
101113.0047514] [12443.0187005] [1077]3.0322157 
101213.0051805| [1945]3.0191163} [1078]}3.0326188 
1013]3.0956094] [1946/3.0195317] [1079}3.0330214 
1014{3.0060379| [1947}3.0199467]| |108013.0334237 
1015[3.006466c| [1048]3,0203613| [1081]3.0338257 
1016}3.0068937] [194913.9207755] [1082]3.0342273 
101713-0073209] [1050]3.0211893]| [1083[3.0346284 
1051[3.0216027| |108413.0350293 
105213.0220157] [108513.9354297 
105313.0224284| [1086[3.03582.98 
1054[3.0228406| |108713.0362295 
105513.0232524| [1088[3.0366239 
1056[3,0236639| [1089]3.0370279 
105713.0240750| [l090[3.0374255 
105513.0244357] [1091]3.0378247 
1059[3.0248960| }x 092}3.0Z8222 
106013.0253959] [1093/3-0356201 
1061[3:0257154] [1094[3-0390173 
1062[3.0261245] [1095|3-9394141 
wn 1096[3.0398105 
1064[3.02694 16} [1097[3.0492066 
11065 3.0273496] [1098 3.049602 
| 10663,0277572] [109913.0499977]. 
1067 3.02381644] 1110013.041392%. 


G 4 


I TOS 


T 190 


j\Num Logarithm 


1101 3.0417873 
[102 3.0421B1E 
[103 3,0425755 
[104 3,0429691 
[105 3.9433623 


Num 


1134 
1135 


113 
[137 
1135 


1106 3.0437551 
1107 3.9441476 
1108 3.944 5395 
1129 3,0449315 
1110 3.045323 
TIT) 3.04 $7140 
[112 3.0461045 
[113.3.0464952 
(1114 3.0468852 
$1115;3.0472749 
1116;3.047664 
11 fl es 


j1118}3.0434418 


III9 
IT20 


3-0488301 
3-2492180 


1121 
1122 
LI23 
I124 


3.0496056 
3-0499928 
3-2593797 
3.0597663 


1125 


3.511525 


I126 


3.0515384 


1139 
1940 
[14] 
1142 
1143 
I144 
14) 
I 14c 
£147 
1145 
1149 
1150 
[I51 
[152 


1154 
[155 
1156 
1157 
1155 


[153 _ 8293 


Logaritim 
3.2546130 
3.0549958 
3-05 53733 
3-0557604 
3-0561423 
3:9565237 
3.0569045 
3-29572856 
3.0576661 
3.058462 
3.0584260 


3.0588055]. 


3.9591846 
3-9595634 
3-0599419 
30603200 
3-0606978| 
3.0610753 
$.0614525 


13. -0674428] 


| = 
3.0670708 
3-0678145 


3.0681859 
3.0685569 


1174 
1175 
1176 


l 1173/3.0692980 | 


3-0589276 


3.0696681 
3-070037J 
3-0794073 


I177 
1178 
1179 
1180 
1181 


3-9711453 
3-0715138 
3.9718820 
3-0722.499 


3-0707765 | 


1182 


1184 
1185 
1186 


1 18313-0729847 


3.0726175 


3-0733517 
3.0737183 
3-0740847 


.0622058 
3.2625820 
3.0629578 
3.0633334 
3.0637085 


1187 
I188 


1191 


1189 
I190 


3-0744507 
3-9745164 
3.09751818 
3-9755479 
3-9759118 


I12713.9519239 
[12$13-09523091 
1129[3.9526939 
1130139532784 
1131]3-0534626 
1132430538464 
I1331]3,9342299 


Il 11593- 0640834 
1160,3.0644580 
1161'3.0648322 


1163 3.065 5797 
1164 3,0659530 
1165 3.0663259 
1166 3,06669835 


$113413.0546130 


1167 3.0670708 


1 162 3,0652061| 


1192 
1193 
1194 


1195 
1196 


3-0762.762 
3.0766404 
3.9770043 
3-2773679| 
3-0777312 


1197 
1198 
1199 


I 200 


30780941 
3.-9784568 
3.073819 

3.0791812 


1209 


8 
0 
9 


—w1 > 2 x wr | 


Wo @ COA mn | 


1200 
[Num Logarithm! 
[1201;3.0795430 


 [1203'/3.0802656 
- [1204 3.0806265 


1202:3.0799045 


[205/3. 0809870] 


12063. 0813473 
1207,3.0817073 
1208[3,0820669 
1209;3,082,4263 
121013,9827854 
121113.0831441 
1212/3,0835026 
121313.03835608 
t214/3.0842187 
1215/3-084 5763 
12163-0849336 
1217]3-0852906 
1219[3-9856473 
1219 3, 0860037 
1220/3. 0363598 


Num Logarithm 


1234 3.0913151 
1235 3.0916669 
12.36,3.0920 185 
1237;3-0923697 
12 (238; ,3.0927206 


12.39 3-0930713 


[12403-09342 


1241;3-0937718 
1242 3-09941216 
1243 3-2944711 


1244 3.0948204 
1245 3-9951693 
1246 3. 0955150 
1247/3.09 58664 


1248 3 0962146 


1249 1249 3-0965624 
12.503. 0969Io00 
12356 3+-0972573 
1252 13,.0976043 
1253'3-0979511 


1224| 122113.09671 56 
1222/3.0870712 
1223j3-0874264]| 
122.4/3.0877814 
1225|/3.0881361 


122613.0884905 
122713 2 0888446 


1228 313.0891984 
122913.0895519 
1230(3,089995 1 


1254/3-0982975 
1255.3-0986437 
1256, 3-0989896 
1257j3- »0993353 
1258,3,.0996830c 


NumLogariths} 
[1267 3.1027 102.7766 
1268 3.1031192 
112693.1034616 
[12703.1035037 
1271 3.10941455 
1272 31944871 
1273 31048284] 
1274 3-1051694 
12753-1055102 
1276 3.1958507 K 


1277 3.10619yog 
1278 3.1065308 
1279 3,1068705 
12803.1972100 
12813. 3-1975491 


12.32 3. 1078880 
1283 3, 1982266 
11284 3- 1085650 
1285 3.1089031 
'12863-1092410 


1287 3.1095785 
1288 3.1099159 
1289 3.1102529 
1290 3,1105597 
1291 13.1 1092.62 


1259 3-1000257 


1260'$-190370J 
1261'3.1007151 
1262/3-1910593 
1263 3-1014033 


1231/3.0902 580 
123243.0906107 


1234/3.0913151 
| —— 


1233]3.0995631 


1264 3.101747! 
1265'3. 1020905 
12663. 10924337 


12.67, 7.3.1 102.776C 


12923.1112625 
1293 3-1115985 
1294/3-1119343 
1295/3.1122698 
1296/3.1126050 


12.97/31 125400 
1298/3-1134747 
1299]3.1136091 
1329131139433 


1309 


1300 


Num Num Logarithm| 


1301,3.1142773 
11302 3.1146110 
1303 3. 1149444 
1394 3.1152776 
1305.3. I156105 


Num Logarithm 


1334/3.1251558 
1 335j3-1254813 
1336[3.1258064 
1337]3.1261314 


113063. 1159432 
1307/3. 1162756 
113083. 1166077 
1309 3.1169396 
I3Z10/3,1172713 


3.1264561 


Num! 
1367 
136 

1369 
1370 
1371 


Logarithm 


3-1357685 
3.136036} 
3-1 364034 
3-1367206 
31379374 


1338 
1339 
1340 
1341 
1342 


3.1267806 
3.1271048 
3.1274288 
3.1277525 


13431}3-1230760 


[1311}3, 1176027 
(1312/3. 1179338 


1313 
I314: 
1315 


3.1182647 


31185954 
3.1189257 


1316 
1317 
131S 
1319 
1320 


3-1192559} 
3.11958558 
31199154 
3.1202445 
3-12053739 


[1321 
1322 
1323 
1324 
1325 


3-1209028 
3.1212314 
3.1215598 
3.1213880 
31222159 


l 344/3.1233993 


1345 
1346 
1347 


3.1287223 
3-1290450 
3.1293676 


1348 


3-1296899 


1372 


137 
1375 
1376 


I3773.1389339 


1378 


13743 «1376705 


31373541 


3.1379867 
3. 1333027 
3-1386184 


3-1392.492 


1326 
1327 


31329 
$1330 


1328/3-12.31 981 


3-122 5435 
3-1228709 


31235250 


3-1238516| 


[1331 
133 


3-124178Q& 
3-124 5042] 


1333|}3.1245301 
4 1334]3:1251 55% 


13498. 1300119 
1350/3. 13033383 
13513. 1306553 
1352/3- 13099767 
13533: 1312978; 
1354.3-1316187] 
1355:3-1319393 
F356,3- 1322597 
135.7:3-1325798| 
1358/3. 1328998: 


1359.3. b<gott £4 
1261 $1335389 


136113-1338581 
1362 3- 1341771 
1363'3: 1344958 
1364'3. 1348144 
1365:3.1351326 
1366 3.1354507 
67:3.135768 


Wi COT 


13793.1395643 
13803.1398791 
1391 3.149193) 
13323. I 405089] 
1333 3.1408222 
1334 3.1411361 
1385 3.1414498 
1386 3.141762 
1337 3.1420765 
1333 3.1423395 
1389 3.1427022 
1390 3.143o145 
1391 3.143327! 


13923-1436391] 
1393 3.143951! 
1394 3.1442628 
1395 31445742 
13963: 1448854 
1397.3-1451964 
1398 3.1455072 
1399 3-1458177 


== 
[4OI 
1402 
[403 
[404 
1405 


1429 


31467480 


3.1464381 


31470577 
3.1473671 
3-1476763 


1406 
1407 
[408 
1409 
1410 


3-1479853 
3-1482941 
3.1486026 
3.1489110 
3.1492191 


I411 
1412 
1413 
1414 
1415 


3-1495270 
3-1498347 
3.1JO422 
3-1504494 
3.1307 564 


1416 
1417 
1418 
t419 
[420 
1421 
1422 


3.1513698 
3.1516762 
3.1519824 
3.1522833 


3.15 59] 


3-1525941 


1423 
1424 
[425 
1426 
1427 
142% 
1429 
1430 


3-152.8996 
3.1532049 
3.133519 
31533149 
3-1541195 
3.1 544240 
3.1547282 
3.1550Z22 
[3.1553360 


1431 
1432 


3-15 56396 
3-1359430 
3.1562462 


_ 


3.156549! 


- 
— TS - I. ed 


— 


Logarithim Num 

143a[3: 
F4351[3- 
43613. 
I 43713- 
14313. 


1442 
1443 


143913. 
1440[3. 
1441}2. 
31589653 


3.1592663 


1443 
1446 
1447 
1448 


1444 


11453} 
1454) 


1449 
r450 
1451 
1452 


1455 


1456] 


1457 


FT 


1458 


1459] 
1460 


1461 
1462 


3-1595672 
3:-1598678 
3.1601683 
3.1604685 
3.1607686 


IN Num a Logarithmſ 


1467 3. 1664.39 1 
1468 3.1667260 
1469 3.1670218 
14703.1673173 
1471 3.1976127 


"2, 


1475 
1476 


1472 3- 1679078], 


!3. 1682027 


1474/3-1684975 
'3.1687920 
3.1690863 


I477 
1478 
1479 
I430 
1481 


3.1693805 


[3.169674 


4.1699682 
3.1702617 
3.1705530 


3.1610684 
3.1613680 
3.1616674 
3.1619666 
3.1622656 
4.1625644 
3.162.3630 
3.1631614 
3.1634595 
145813.1637575 


I43L 
1433 
1484 
1485 
1486 


3.1708482, 


3.171141! 
31714339 
3.17 17264 
3.1720138 


1487 


3.1640553 
3.164352 
3.164650 


1463 


3-1649474 
3-1652443 


148 
1489 
I 49O 
1391 


3.1723110 
3. 1726029 
3.1728947 
3-17 31p63 
3-1734776 


1492 
1493 


1495; 
1496 


1494 


3.1737688 
31740398 
3-1743506 
31746412 
3-1749316 


1464]3.1655411 
146513.1658376 
146613. 1661340 


1467 3664301 


1497, 
1498 


1500 


'3.1752218 
3.1755118 


hx 664 .1758016 


3-17S291 Þ 


1434 


1500 


x500 


as 


= 
11501 
11502 
1503 
1504 
1303 


Logarithm 


m[Logarithm, 


3-1763807 
3.1766699 
3-1769599 
3-1772478 
3-1775365 


1 534]3-1358253| 
I 5351]3-1861034; 
31363912; 


1536 
1537 
1539 


31866739 
3.1369563 


1506 
1507 
1508 
1509 
1510 


3-1778250 
3-1781132 
3.1784013 
3.1786892 
3.1789769 


ISTH 
I512 
1513 
1514 
1515 


3-17923645 
3-1795518 
3.1798389 
3.18012359 
3.1804126 


11516 
1517 
1518 
1519 
1320 


3-1 806992 


1539 
1540 
1541 
154 

[543 


3.1872.386 
3.1875207 
3.1878026 


3.1883659 


3.1880844; 


I570j3.1958996 
I571,3.1961762 


I 572]3-1964525 
I 573}3-1967287 
I 57413-1970047 
I57513-1972806 
I 57613-1975 562 


1344 
1345 
1546 
1347 
1548 


3-1886473 
3.1889285 
31892095 
3.1894993 
3.1897709 


3.1809856 
3.1812718 


3-1815578 
3.1818436 


1521 
1522 
1523 


3.1821292 


3-1824146 
3-1826999 


157 

1579 
1580 
1581 


I 4 


3-1981079 
3.1983821 
3.1986571 
3.i989319] 


i 


3-1900314 


£532 
1583 


'Z-1992065 
$:1994809 


152413.1829850 
152513.1832698 


155113. 
155213, 
1353 


1554g.1914510 
155513.1917304 


I 55613. 1920096] - 


155713.1922886 
I55813.1925674 


1526]3-13835545 
1527]3.1838390 
152813.1841233 
1529131844075 
1530[3-1846914 


1531]3.184975 
[53213185258 
1533}3-185 5421 
153413-185B253 


155913.1928461 
156013.1931246 
I 56113.1934029 
156213.1936810 
1 563]3-1939599 


I56413.1942367 
15663, 1947917 


1565 . 9 


1567 3.195069 


1584 3-1997552 
1 585 3-2000293 


| [1586 3-2003032 


1587 3-2005769 
1588 3,2008505 
1589 342011239 
1590 3.2013971 
1591 3.2016702 
I 592 3-2019431 
1593 3-2022158| 
1594 3-2024883 
I 595 352027607 
I 596.3-2039329 
1597 = 
3 


1598 3,203576 
1599 3.203848 


1600 3.204.1200| 


.* 1600 


NumjLogarithm 


1634/3.2132521 
163513.2135178 
163613.2137833 
16371}3.2140437 
1638|3.214313 


163913.2145789 
1640]3.2148438 
164113,2151086 


16263,2111205 


16293.2119211 
1630}3.2121876 
1631'3.212.4540 
1632/3.212/7201 


1649/3.2172206 
1650[3.2174839 
165113-2177471 
1652/3.218010 

1653 3-2182-728 


1659 3.219346 

(660 3.2201081 
1661 3.2203696 
1662 3.220631 0 


1664 3.2211533 


| m———— er 
Num|Logarithm| 


166713.221935 

1668|3.2221960 
1669]3.222.4563 
1670\3.2227165 
[1671[3.2229764 


167213.22.32363 
1673132234959 
1674]3.2237555 
167513.2240148 
167613.224274% 


1677}3-2245331 
167913.2250507 


167813.2247920 


168013.22.53093 
168113.22.55677 


1682|3.225326 


|1686]3.2268576 


1683[3.2260841 
1684[3.2263421 
1685]3.2265999 


'1687[3-2271151 
11688 3-2273724 
1689/3.2276296 


| 


1663 3.2208922| | 


1665 3.2214142 
1666 3.2216750 


| 1667 32219336 610013.23094459; 


1690[3.2278867 
169113.22.$1436 


169213.22.84004 


 1697]3-2296818 
169813-2299377 
169913-2391934 


I 700 


umjLogarithm } 


I7OIR.2307043 
170213.2399596 


t5763(3.2312146 
I704[3.2314696 
170513.2317244 


. [1706}R.231979c 

17071}3-2322.335 
170813.2324879 
170913.2327421 
171913.2329961 


I71113.2332500 
171213.23350938 
171313:2337574 
I714/3.2340108 
171513.2342641 


Num 


| — _— 


I734 
1735 
1736 
1737 
1738 
1739 
174c 
1741 
1742 
1743 
1744 
1745 
746 
1747 
748 


[Logarithm 


3-2390491| 
3-2392995 
3-2393497 
3-2397993 
3-2400498 
3-2402996 
3.240549g2, 
3-2407988 
3.2410481| 
3-2412974| 


3-2415465| 
3.2417954 
3-2420442 
3-2422929 
3:2425414 


1716132345173 
171713-2347703 
roar 


171913-2352759 
172013.2355284 


1750 
1751 


3-2432861 
17521}3-2435341 


3.2427898 
3-2430380 


[ona Logirichm| 


767(3-2472365 
6813.2474823 
{45 3-247727% 
177c13-2479733 
1771 3.2432186 
177213-2484637 
177313-2487087| 
177413-2489536 
I77513-2491984 
177613-2494430 


1777]3-2496874 
1778 3-2499318 
177913-2501759 
[7803-2 504200 
(78113-2596639 


178213.2599077 
1783 5p 


178413-251394 
17$513.2516382 


1721[3.2357809 
1172213.2360331 
172313.2362353 


1724132365373 
172513.2367891 


1753 
17.34] 
1755 
1756 
1757 


3-2437819! 


3-2449296| 
3-2442771 
3-2445245 
3-2447718 
3-2459189 


I727j3-2372923 
172813.2375437 
1729342377950 
17393 .2380461 


172613.2370408| 


1758 
1759 
17609 
1761 
1762 
1763 


3-2452658 
3-2455127, 
3-2457594 
3-2460059 
3 3-2462523 


1786 3-2518815 


178713.2521246 
1788[3.2523675 
1789]3.2526103 
179013.2528530 
179113.2530956 
1792|3-2533380| 
1793|3-2535803 
[7943-25 38224 
1795[3-2 540645 
[796[3-2 542063 


$173213.2385479 
1733]3-238798c 


[1731132382971 
3 
3 
31734 2. 43.22004Y 


1764 
1765 


1766 
1767 


3-2464986 
3-2467447 


3-2469907 
3.247236 b] 


1797{3.2545481 
1798}3.2 547897 
1799]3.2550312 


1800 2013.2552725 


"wo — 


> Sr IIPo 
- vn TAS #0 w 


> you 


1800 


Num|Logarithm) 
180113-2555137 
180213-2557 548 
18033-25599 57 
1$04j3.2562365 
180 513-2 564772 


NumjLogarithm * 


183413.2633993 
1835]3.2636361| 
183613.2638727 
183713,2641092 
183813.2643455 


1806[3.2567177 
180713.2569582 
1808[3.2571984 
180913.2 5743$E 
[810]3.257678E 


183913.26458 17 
1840/3.2648178 
184113,2650538 


(184213,2652896 


184313.2655253 


NumſLogarithin 


11867[3. 


186813. 
1869]3, 
187c}3.2719416 
137213, 
1373]3. 
187413, 


187513.273001 
187612 T3 3 


181113.2579184 
1$12]13.2581582 
181313.2533978 
1814}3.2586373 
1815]3.2 588766 


1844/3.2657609' 
184513.2659964 
1846[3.2662317 | 
1847;3.2664669! 
1348;3.2667020 


1$16[3.2591158 
1$17j3-2593549 
18183-2595939 
1$1913.2598327 
182013.260071 4 


1821}3.2603099 
18$22/3.26054834 


1823}3.2607867 
1824/13.2610248 
182. 513.2612629 


182633.2615008 
182.7/3.26 17385 
18283.2619962 
| 
182632622137 
18303.2624511 


1831/3.26268$3 
1832,3.2629255 
[9333-263 1625 
1834/3.2 


1849.3.2669369 
1850(3.2671717 
185113.2674064] 
1852/3.2676410 
13853 3.2678754 


1877]. 
187813. 
187913. 
188cſ3. 
188113, 


188213,274619 
188413.2750809g] 


1854 3-2681097 
1355 3.-2683439 
1356 3.2685780 
1857 3.2688119 
1858 3.2690457 


188$]3.2760020 
1889}3.2762320 
1890[3.2764618 
189 113.2766915 


4 a76ce 
8 


1859 3.2692794 
1860 3.2695129 
1861 3.2697464 
1862 3.2699797 
1863 3.2702128 


189213.2769211 
1893]3.2771506 
189413.2773800 
189513.2776092 


13864 3.2704459 
1865 3.2706788 


l 


1866 3.27091 15 
; 2711 


1900 


Num Logarithm 


1901132739521 
190213.2792105 
1903[3.2794338 
1994}3. 2796669 
190513.2793959 


1906[3.2301229' 
1997132303507 
1908 3-2805784 
190913.2808059 
191013.2310334 
I91 ij3.2812607 
191213,2814879 


1913,3:2817150 
1914 3.2819419 
1915/3.282.1688| 
191613.2823955 
I917[3.2826221 
1918/3.2828486 
191913.2830750 
192013.2833012 


Yum pn 


(93513-236681© 
(93613-28690 54 
1937|3-287 12.96 
© 933]3-287 3535 


c934/3:2864565] 


I971 3.29468366 


1939]3-287 5776 
194c[3-23878017 
194113-2830255 
194213-2832.492 


197313-29 531271 
1974132953471 


Nym Logarithm 
19671329380 

1968[3.2940251 
196913.2942457 
1970{3.2944662 


197213-2949069 


197513-2955671 
197613.2957869 


1943[3-288472t 


1944(3-2386963 
1945]3-288919C 
194613-289142< 
194713-2593659 
1948|3.289 5389 


192 113.2835274 
192213.2837534 
1923/3.2839793 
1924 3.2842.051 
192 513.284 4307 


192613.2846563 
192713.2843817 
19293295 107C 


19293.2853322 
193 


3-2855573] - 


1931]3.2857823 
1933/3.2362318 


1932[3.23860071 | 


194913-28981 118 


1198213.2971036 


1950[3-2990346 
95113-2992 573 
1952]3-2924798 

3-2907O22 


198613.2979792 


3-2909246 


197 713-2960067 
1978[3-2962263 
197913- 2964458] 
19$0[3.2966652 
.198 1; 3.2968845 


1983-297 3227 
1984{3-2975417 
198513.2977605 


198713.2981979 
198813.29834 164 
I989 3298030 
199913.2988531 
199113.2990713 


19593-2920344} 
196c[3.2922561 


199213-2992393 
1993(3-2995973 
I994 3.2997251 
199513-2999429 
199613-3901605 


1934 3:2864 565 


199713-3903781 
199813.3005955 
199913.300812 


200013, 301030 


2.009 


ZOOO 


Num 


Logarithm 


2001 
J.00 


33912471 
3.3914641 


2003 


2004 


3.-3916809 
3-3918977 


ne” "7h 


3-3921144 


2005 
2006 
2007 
200 
2009 
LOI O 


3-3923309 
3-3925474 


$13-3927637 
3-3929799]. 


3-3931961 


Nun: 
203 


035 
2036 


[2037 


2038 
2039 
2040 
2041 
2042 


Logarithm 


3-3983509 
3-398 5644 
3-3987778| 
3-3989910 
3.3992Q42 
3-3994172 
3-3996302 
3-39984 39 
3-3100557 
3.31092684, 


2011 
2012 
2013 
2014 
2015 


3-3934121 
3-39362.8c 
3-393843Z* 
3-3949595 
3-394275) 


2016 
2017 
2018 
2019 
2O2© 


2021 
2022 


3-3944905 
3-3947959 
3-3049212 
3-3951363 
3-3953514 


113.3104809 


3-3106933 
3-3109056 
3-3111178 
3-3113299 


3-3115420 
3-3117539 
3-3119657 
3-3121774 
3-3123889 


Num 


garithury 


2067 
2068 
2069 
2070 
2071 
2072 
2073 
2074 


3-31 $3409 
3-315550 

3-31 57605! 
3-315970Þ 
3-3 161801 


3-3 163897 
3-3165993; 
3-3163087 


207513. 


207613-: 


2.07 713+ 


207813. 


207913. 
2080ſ2. 
208113, 


2032 
2083 


2.08 


3-31 84807 
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$.4628470 
$.4629966 
3.4631461 


3.4632956 
3-4634450 
3-4635944 
3-4637437 
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3-4641914 
3-4643405 
3.4644895 
5]3-4546386 


3.464787 5 
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2934 3-4674601 
29351|3.4676081 
2936|3.4677560 
2937|3-4679039 
2938|3.4680518 


[Num Logarithm| 
2967; 3.4723175 
2968 3.4724639 
2969 3.4726102 
29703-4727 564 
2.971/3.4729027 


2939|3-4631996 
2940[3-4683473 
2942(3-4636427 
9431 3-4537903 


3-4640422] | 


(3-4649364 
291$13-465085 

2919 24652341 
'2920[3-465 3828 


9443-4639378| 
294513-4590853 
2.946] 3.4692327 
2947| 3-4693801 


2950[3-46982.20 
2951|3-4699692 
2952|3-4701163 
2553/3-4792634 


2921 3.4655316 
2922 34656802 
2923 3.4658288 
, (2924]3-4659774 
\ [292 5}3-45612.59 


2954|3-4704105 


295613-4797044 
2957|3-4708513 
2958|3-4709982] 


2949 24695275 | 
2949\3-4696748 


2955(3-4795575| 
| {298913a4755259 


2972/3-4730488| 
2973|3-4731949 
2974|3-4733410 
297 513-4734970 
297613-4736329 


297713-4737788 
2978[3-4739247 
297913-4749705 
2980[3.4742163; 
2981[3,4743620| 


298213-4745076- 
293313-4746533 
298413-4747988, 
298513-4749443 
298613.4750898' 


298713-4752352 
29881 3-47 53306 


2990134756712, 


2991134758164 


292.6]3-4662743 
'292713-4664227 
[292913-4665711 
2929134667194 
293<[3-4668676 
2931 3.46701 58] 
293213-4671640 
2.933[3-4673121 
2.93413.4674601 


295913-4711450 
2960[3-4712917 
296113-4714384 
2962[3-4715851 
296313-4717319 
296413-47 18782 
296513-4720247 
296613.4721711 


296713:4723175 


29923-4759616 
299313-4761067| 
299413-4762518 
3.4763968 
34765418 
3-47 66867; 
3.4768316 
3-4769765, 
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Num|Logarithm; 


300 ! 3-4772660 
3002/3.4774107 


3993[3-4775553 
3904(3.4776999 
3090513-4778445 


Num|Logarithm| 


39313-4821 587 
3936(3.4823018 
393713-4324448 
303813.438258378 


3006/3.4779890 
300713-4781334. 
300813.4782778 


3009134734222 


=} CO IO 


>. Do 


— 


— — 


= 1 COW COW Ch Ow wins 


bd. Wo At a. 1.-.AMJ] 


6 
3, 
G 
, 


301013.4785665 


| 304113-4830164 
42/2453 1592 
3 


303913-4327307 
3040134328736 


3ZO 
394313-4333919 


3034[3.43201 56]. 


301113.4787108 
301213.4788550 
3013[3-4789991 
301413.4791432 
3ol5 4792873, 
3016[3-4794313 
301713-47957 53 
301$13.4797192 
301913-4798631 
3020j3.4800069 


302 113.4801 507 


203212 aRo7%04 
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30231}3.4804381 
3024/3.4305818 


- fats. as. ping 


392513-43807254 
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 [3046]3-4837299 


394513-43835373 


394713-4838725 
[3948[3.484 0150 


13949]3-4341574 
3050]3-4342998 
305113-4344422 
395213-484 5845 
39533-4547265 


395413.4848690 


395613-4851533 
395713-4852954 
395$13-4854375 


3955 nn 


Num Logarithmy 


306713.486713% 


3968 3.486855 

3069 3.436996 

30703.4871384 
397113.4372796 
3072 34874212 
3073 3.487 5626 
3074 3-4877039 
3075 3-4378451 
3076 3-4379863 
3077 3-4881275 
3978 3.4882686| 
3079 3.488 4097 
39803.4885507 
3031 3.4836917 
3082 3.4888326 
3083 3.4889735 
3084 3-4891144 
3085 3.489255 

30863489395 

3987 3.489536 

3938 3.4896773 
3989 3.489817 

3090 3.4899585 
399113.4900990 


302613-4808689 
3927134810124 


395913-4855795 
306013.4357214 
3061 3.48538633 
306213.48600 52 
3063]Þ>4861470 


[3092/3.4902.395 


Y 


3993/3-499379 

3094/3-4905203 
399513.490E607 
309613.4908009 


3031]3.481 5859 
3932 3.4817292 


3933 3.481872.4 
3934 3.48201 56 


306513.4864305 
3066,3.4365721 


3064/3.4862888| 


399713-4999412 
3998/3.4910814} 
39993-4912216| 


2 067-3.4867138 


3100/3.4913617| 


3109 


ogarithm 


3101[3.491501t 
310213.4916415 
3103[3.4917816; 
3.4919217! 
3105[3.4920616j 


|Num Logarithm! 


3134 3.4960990 
3135,3-4962375 
3136[3.4963761 


3137 3-4965145} 


3135/3.4966529 


NumſLogarthm 


316713.3006481 
316813. 5007851 
3169(3.5909222 
3170 3+321959J 
3171|3.5911962 


31061}3.4922014 
310713-4923413 
310831[3.492481c 
310913.4926207 
3110[3.4927604 
3111f3.492900c 
311213,493039C 
311313.4931791 
311413.493318C 
311513-493455c 


[3139/3-4967913| 


314013.4969296 
3141134979679} 
314213.4972062! 


31433-4973444| 


314413-497482 5} 
314313.4976306| 
314013.4977587 

3 14713-4979967 
3 t45[3.4980347 


3116 3-4935974 
311713-4937368 
[3118]3.4938761 
I 19134940154 
I2013.4941 546 
(312113.4942938 
312213.4944329 
1322313-494572Q 
312413.4947110 
J332513-4948500 


[314913-4981727 


315013.4983106 
315113-4984484] 
315213.4985862 
315313-4987240 
31543.49388617] 
3-4989994 
3-4991370 
3-49927 46 
$/3.4994121 


317213-J913332 
317313-5914701 
3174{3.5916069 
3175[3-5917437 
317613.5918805 
31771}3-5020172 
317813.5021536 
317913. 3922905 
3180[3.5024271 
318113.5025637 
318213.5927002 
3153(3-5928366 
318413-5929731 
3185}3-5031094 
318613.5032455| 
3187[3.5033921 

318813.5945183 

3189 3-5936545 

319013. 5037907 

3191]3. 5039268 


i 


<a. 3.4952667 
12913-4954956 


130[3-4955443| 


1125]3-4949890] 
1Þ12713-4951279] 


13113.4956831 


159 3-4995496 


3163 3.5000992 | 


319213-504062 
3193(3-524198 
3194{3-5943349 


1319513-3244709 


3196 3.5946065 


164 3.50902365{ 
| [3165 3-5903737 
' [3166.3.500510G 
| 3167 3.500648] 


3197135947426 
319913.5050142 


4320 


319912305014 
ol3.505150c| 
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N05, 3-595828c 


32063. 5959635 
3207 3.506099gc 
32083.5062344 
329913. 5963697 
3219,3.5065050 


3211|3.5066403 
3212;3.5967755 
32133.5969107 
Dory 
321 5f3.5971810 


Num Cogarithm 


_ 


323413. 5997400 


3.5104109 
3-5105450 
3.5106790 
3242|3.,5108130 
4313.5 199469 
324413.5110Y08 


3-5113485 
324713.5114823 
3248/3. 5116160 


21613.5973160 
21713-3974511 
218{3.597 5860 


2I | 
32203-59785 $9 


Sodica 


322113.5079907 
3222/3.5981255 
3223j3.5982603 
322.413. 5983950 
322 513-5985297 


322.613. 5086644 
Et 


3228[3.5089335 
322.93. 5090680 
323013.5092025 


323113-3993370 
3232}3-5994713 


3249 3- 5117497, 
3250\3- $1 18834 
3251'3- 5120170; 
3252/3. 35121505! 
3253 3- 5122841 


[Num 


Logarithm 


3.5112147 


| 13286 


3267]3.5141491 
326813.514282c/ 
326913.5144149 
327013.514547* 
3271135146805 
327213.514$133 
327313.514946c 
327 :[3.3150787 
— 3.5152113 
3276 3-31533439 
3277[3-515476 

327813.515608 

327913-53157414}. 
3280[3.5158738 
328113.5160062 
328213.5161386 
328313.516270 

328413.5164031 
328513.5165354 
3.516667 


32543-5124175 
3255 3-5125510 

2.56 3-5126844. 
3 


3258 3.5129511 


132838 


328713-516799 
3-516931 
3-517063 


29Q 
3-07 


57 3.5123178' 


3-5171959 
3-5173279 


32.90 
3291 


32593. 5130844 
3260 3.5132176' 
3261 3.5133508 


3263 3. 5136171 


3362 3.5134840| 


329 
3293 
3294 
3295 
32.96 


3-517459 
3.5175917 
3-51772.36 
3.517855 

3-5179872 


3264 3-5137501 
3266 3.5140162 


323313 Totes | 
[323 3-5997.400] "3367 3.5141494 


3265 3.5133832 


3.5181189 
3.5182506 
3.5183323 


3297 
3298 


3299 


33:0013.5185139 


3300 
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Num 
3301 
3302 
3393 
3394 
3305 


Logarithm 


Num 


Logarithm 


3.5186455 
3.5187771 
3.5189086 
3.5190400 
3.5191715 


3394 
3335 


3-522.9656 
3-52.30995 


3336 


3.5232260 


333/ 
3335 


3.5233562 
3-5234863, 


3306 
3307 
3300s 
3399 
331C 


3-5 193028] 


3-5194342 
3-5195655 
3.5196968 
3-519828 


3339 
3340 
$341 
3342 
3343 


3.5236164 
3-5237465 
3.5238765] 
3.5240064, 
3-52.41 364/ 


3311 
3312 
» [3313 
3314 
3315 


3-5199592 
3. 5200903 
3.5202214 
3-5293525 
3-5204335 


3344 
3345 
3346 
3347 
3346 


3.5243961 
3-5245259 
3-52465 57] 
3.-3247854 


1337! 


NamſLogaritiny 


3367 
3368 
3369 
337c 


35272431 
3-3273721 
3.3275010 
3-5276299 
3-3277588 


3372 


3-5278876 


3373 


3376 3.52 $402 


3.5280163 
3.5281451 
3.5282738 


3.5242663i [3377 


3.5285311 
3-5286596 


8013.5289167 


3-52 87882 
3-5290452 


3316 
331713 


3319 
NECN 


3-5206145 
$5297455 


331813.5208764 


3.5210073 
3.521138] 


3321 
3322 
3323 


3325 


332413 


3.5212689 
3.3213996 
3-3215303 
+J216610 
3-5217916 


3326 
3327 
3328 
3329 
333C 


3.5219222 
3.522052E 
3.52218323 
3.5223132 
3-5224442 


3334 
3332 
3333 


3-5225746 
3-.522795© 
35228353 


3334 


3349 
335© 
3351 
3352 
3353 


3.5249151} 
3.52509448 
33251744, 
3-3253940| 
3-5254335; 


3354 
3355 
335E 
3357 
335! 


3-525 53631] 
3-5256925 
3.53258219 
3.325991 3 
3.5260807 


3382 
3333 
3384. 
333513 
3386 


3-5291736 
3. 3293020 
3-3294303 
5295587 
4 5296369 


3387 
3338 
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3.5298152 
3-5299434 
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3.5300716 


3359 
336c 
3361 
3362 
3363 
3364 
3365 
336C 


3-5229650_"336 


3-5262100 
3-5263393 
3. 5264685 
3.5265977 
3.5267269; 


337” 
3391 
3392 
3393 
3394 
3395 
w_ 


3-5391997 
3-5393278 


3.5394558 
3-3395839 
3.3307118 
3-5393398 
3-5399677 


3.5268560 
$.526985.1 
35271141 


3367). 


}.5272431 


339 
3399 


1] 13400) 


713-3319955 
3-3312234 
3-5313512 
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3-5314759 
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3401 
3402 


RFAOZ 


3.5316066 


3-5317343 
3.-5318619 


IT - 


3495 


3404 


2406 


3.5321171 
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3407 
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341 
341 


34083. 532.4996 


A 3-5327544 
341113.5328817 


3413 
3415 


3. 5322446 
(5323721 


3.5 326270 


3.5339090 
5331363 
3.5332635 
3-3333927 
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3434 
3435 


2426 


3-53 39267 
3-5369532 


3-5319395| 


3437 
3438 


3-5361795 


3.-5363959 


3439 


2440 
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2441 
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244% 


#37 


2442 


3-5364322 
3-5365584 
3-3366847 
3:5368109 


3444 
3445 
3446 


3416 
3417 
3418 


3.53335179 
3-5336450 
5337721 


3-5369379 
35379631 
3-5371892 


[4 


[3-5373153 


3447 


3445 3.537 
3449'3.5376932 
345913-5378191 
34513-5379450 


3-5374413 
(13-537 5672 


3-535$003 


34571}3-539953 
3468[3.5400791 


347C13.5493295 
347113-5492454 
347213.5495797 
347313.5497 04 
347413.5408298 


347513.5409545 
347613.541079 


341913-5338991 
3420/3.5 3492.61 
342 1[3.534153 . 
3422/3. 534280 
3423/3-5344069 
3424|3-5345339 
3.5346606 


3425 
3-5347874 

34273-5349 141 
3 


3426 

3428 3359408 
3429 3.3351675 
3430 3.535294! 


(3431,3-5354297 
3432 3-5355473 
3433 3-5359738 


3452.3-5380708 
3453 3-5381966 


3454 3-5383223 


3455 3-5334481 
13456 3-5385737 
34G 3.5336994 
3453 3.5388250 
3459 3.5339506 
3460 3.5390761 
3461 3.5392016 
3462 3.5393271 
3463 3.539452 5 
34<4 3-5395779 
3465 3-5397932 


3466 3.5395286 
$467 3.5399538 


347713.5412047 
347813.541329 
.3479[3-5414544 
[348c13.541579 
(3481J3.541704 
(3482]3.541828 
,3433[3.5419535 
3484]3.54207814 
348513.5422028 
348613.542327 
348713-3424519 
348813-5425765 
348913-5427010 
3490[3.5428254 
349113-3429498 
349213.543974L 
349313.5431986 
349413. 5433227 
3495]3-5434472 
1 \3-5435714 
349713-5436956 
3498 hee 
349913-54394 
04 3.544060! 


13434 3-535500Y 


3500 


3500 


NamjLogarithn 
359113.5441921 

50213.5443161 
359313-5444491 
359413. 5445641 
3 59 513-544588c 


350613. 5448115 
359713+544935t 
3598}3.5450596 
350913-5451834 
35109]3.5453071 
351113.5454306 
351213-5455545 
3513]3-5456761 
351413.545 3018 
351513-5459253 
3516]3.5460489 
351713-5461724 
351813.5462958 
51913.5464193 
(3523-546 5427 
352113.5466660 
352213.5467894 
352Y3-5469126 
352413-5479359 
352513-5471591 
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3534 
3535 
3536 
3537 
3536 


35339 
354 
3541 
3542 
3343 
3544 
3545 
3546 
3547 
3545 
3549 
3550 
3551 
3552 
3553 


Logarithm 


Num Logari.hm| 


3.54382665 
3.54833894 
3.-3485123 
3.5436351 
3-5487578 


356713-5523031 
356813.5524248| 
35593-5525465 
357913.5 526682 
357113-5527898 


3-5499033 
3-3491259 
3-5492.486 
3.5493712 


3-5483806| 


3-5494937 
3.3496 162 
3-5497387 
3.5493612 
3-5499336 
3.5521060 
3-5502283 
3-35933507 
3-5594730 
3-5595952 


3572|3-5529114| 
3573[3-553033* 
357413-5531545 
357513-5 532760 
3576135533975 
357713-5535189 
357013-5330403 
357913-5537617 
3580[3-5$38830 
358113-5 540043] | 
359213-5541256 
5384334308 


358413-5 543680 
3-5544892 


3535 
353613-5 546103 


3554 
3555 
3556 
3557 
3556 


3+3597174 


3-5598396 
3.5599618 
3-55 19939 
3-5512059 


3326[3.5472823 
352713-5474055 
52813. 547 5286 
$2913-5476517 
353913-5477747 


3539 
3560 
3561 
13562 
3563 


3.5513280 
3.3514500 
3-3515720 
3-5516939 
3.5518158 


353113-5478977 
$3213-5480207 
$333-548143c 


3564 
3565 
3556 


3.543266 5 


3-53519377 
3-3529595 
3.5521813 


356" 


358713-5547314] 
358813. 5 548524 
353913-5 549735 
359913-5 559944 
3591[3-5552154 
3592}3+55 53363 
3593(3+-535 54572 
3594[3-5555781 
359513-5 555989 
3596[3-35 39197 
359713-55594%4 
359813.5 560612 
359913-5561818 


3:3523931 


3600[3.5 563025 
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360113.5564231 
3602[3.5565437 
360313. 5566643 
360413. 5 567848 
3605[3.5569953 


NomyLogarithm 


3606[3.5570257 
oo 3-5571461 
35572665 


6r113.53576275 
[3-5578680 


363413. 5603849. 
3635[3-5605044' 


[363513-5606239 


36371}3-5607433; 
3638]3 .56086z7| 


363913.5609820\ 
3640/3.5611014/ 


3-5573369] 
3-5575972] 


3-5577477| 


3-5579881 

3.5 581083] 
3.5532284| 
3-5533485 
3.5534686 
3-5585886 
3.5587086 
3-5538285 
3-5589484 
3-5590683 
3-55918382 
362513-5 593080 
3-5594278 
3-5595476 
3-5.596673 
3-5 597870 
3630[3-5 599066 
35609262 
3-5601458 
3-5602654 
26343:5603349 


3641 3.5612207 
364213. 5613399] 
3643]3-5614592 
364413-561 5784 
394 513-5616975 
364613.5618167 
364 3-3619358 
3648$13.5620548 


364913.3621739 


365213.5625308 
3653]3-5E26497 


N Num Logarithm 


3667 3.5643109 


3680/3. 5658478 


365013. 5622929]. 
365113.5624118' 
1368513-5664375 


3668 3.5644293 
3669 3.5645477 
36703.5646661 
3671 3.56478 
672.3.5649027 
36733» 3650209 
36743. 39297 


675 3-565257 

6763.565375 
36773. 565493 
3678,3.5656117 
36793. 565729 


3681 3.5659658 
3682 3. 5660838 
36833. 5662017 
3684'3.5663196 


3636]3.5665553 


365413.5627685, 
365513.5628874 
$537 9631250 


36573g.5631250 
365813.5632.437 


3683713-5666731]. 
3688[3.5667909] 
3689]3.5669087' 


369913-5670264 


369113.567 1440 


3659]3-5633624 


[366413.5639555 


3660[3.5634811 
3661 35635997 
3 


3662 3 563718 
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4065 3.6090605 


4067 3.6092742 


4066 3.6091674 


499 
(3.6124660 


4099136126779 


4997 
wy 36125720 


4100136127339 


L 3 


| 


4109 


4100 


—_ 


= 


4To1 
41o2 
44103 
$4104 
14105 


Logarithm| 


Num 


Logarithm 


um|Logarihm 


3.6123898 
3-6129957 
3.6131015 
3.6132073 
3.613313? 


4134 
4135 
4136 
4137 
4138 


3.6163705 
3-6164755 
3.6165805 
3.6166855 
3.6167905 


jus 


m_ 


4169 
4170 
4171 


3-6198235 
$13.6199277 
3-6200319 
3.6201360 
3.620240Y% 


14106 
14107 
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51441]3-7113010 
514513-7113354 
514613.7114698 
5147]3-7115542 
5148$13.7116335 


51361]3.7 106250], 


5138]3-710794 1] 


3-7110476| 


516713.713238 

516813. —_ 
516913. 
317913-71 349053 
3171137135745 
517213-7136585 
$173[3-7137425 
5174[3-7 138264 
31751[3-7139104 
517613-7139943 
317713-7140782 
517813-7141620 
3179 367 142459 
518013.7 143298 
518113.7144136 


5149}3-7117229 
5150[3-7118072 
5151]3-7118915 
515213-7 119759 
5153]3-7120601 


518213-7144974 
5183137145812 
518413.7 146650 
518513-7 147458] 
518613.7143325 


$121:3:7093548 
5 122 3:7094396 
5 12337093244 
5 [24 3-7096091 
5125 3-7096939 


5126 37997786 
512713-7098633 
5128 3-7009480 
5129 3-7 190327 


5131:3.7 1020246 
513213-7 19286 


$134 3-7124332 


5130. 3.7101 174) 


| {5165 3-7130703 
$133 37103719 


315413-7121444 
5155137122287 
515613.7123129 
315713-7123971 
51583.7124813 


518713.7149162 
5188[3,7 150000 
518913.7150837 
519013,7151674 
519113.7152510 


5159 3-7125655 
5160 3.7126497 
5161 3-7 127339 
5162 3-7 128180 
[5163 3.7 129021 


519213-7153347 
5193'3-7154183 
519413-7155019 
51951(3-7155856 
5196137156691 


5164 3-7 12.9862] 


ph dg 3 
5167 3-7132385 


$19713-7157527 
15198[3-7158363 
519913-715919 


5200/3.716003Y 


'52.00 


oY wo oc” ws wo wy” wa Vwwyoe wy ww -« c- 


QWwowAIiIO. Sp WW 0 IIW WY. CC LLAISCS AT 


I 


24 


S 


$201 
$202 
5203 


j205 
5206 
j207 
15205 
209 
j210 


5204 


£2.00 
Num 


— 


Logarithm 


3:7 160869 


3-7162538 
3.7 163373 
3.7 164207 


3:7161703| 


3.-7165042 
3-7165876 
3-716671© 
3.7167544 
3.-7168377 


211 
112 
3213 
$214 
215 


3:7169211 
3-7170044 
3-7170877 
3.7171710 
3-7172343 


5241 


Num 


— 


5234 
5235 
52.36 
3237 
5230 
3239 
3240 


3242 
5243 
3244 
3245 
5246 
53247 
5248 


3.7188337 
3.7189167 
3-7.189996 
3.7190826 
3.7191655 


Logarithm| 


Num Logarithm| 


5267/3, 7215633 


5268 
5269/3.7217282 


5270 
5271 


(3- 7216458 


3.7218106| 
3.7213930 


3.7193313 
3-7194142 
3-7194970 
37195799 
3.7 196627 
3-7197455 
3-7198283 
3-7 199111 
3:7 199938 


3.71 92454 


3272 
3273 
3274 
3275 
3276 


3-7219754 
3-7220578 
3-7221401 | 
3-72.22225 
3-7223048 


3277 
5278 
3279 
5280 
5281 


3-7223871 
3.7224694 
3:7225517 
3-7226339 | 
3.7227162 


$216 
217 
218 
9 
210 
221 
222 
223 
j22.4 
225 


vh) 


227 
225 
1229 
230 
231 
232 
233 


[3.7180863 


3-7173376 
3.7 174208 
37175041 
3-7175873 
3-7176705 


3-7177537| 


3.7178369 
3-7179200 
3.7180032 


3-7181694 
3-7182525 
3-7183356 
3:7184186 
3.7185017 
3.7185847 
3.7186677 
3.7187507 


J251 
5252 
3233 


5255 
5256 
5257 
5258 


5249 
5250 


5254 


3.7200766 


3.7202420 
3-7203247 
3-7204074 
3.7204901 
3.7295727 
37206554 
3.7207380| 
3.7208206 


3259 
5260 
5261 
52.62 
5263 


3.720903Z2 
37209857 
3.7210683 
3-7211508 
3.7212334 


3264 
5265 


3.7213155% 
3.7213984 


2.7.188337). 


526 
5267 


3-7201593] 


5232 
5283 
5284 
5285 
5236] 
5287 
5288 


5239 3.7233736 
5290 3.7234557 
52913. 3-7235378 


3.7231272 | 
[3 «7232093 


3-7227984 
3.7228806 
3.7229628 
3-7230430 


q 


3-7232914 


5292 3.7236198 
3293 3-7237019 
294 3-7237839 


3.72 14809 
J-7215633 


5295 3-7238660 
5296 3-723948c} 
'5297 3.724©300O 
$5298 3:7241120 

52593.7241939] 
$300 3.7242759 


% 
% 

k 1 
n 4 © 


5309 


5300 


NumjLogarithm 


53OI 


3.7243578 


530213.7244397 
539313-7245216 
5304[3.7246035 
539513-7246854 
5306|3-7247672 
539713-72.48491 
3308[3-7249309 
5309]3-7259127 
531013-7259945 


3311 


15314 
5315 


——— 


33 
J31 


3J32C 


3-7251763 


531213.7252581 
5313 


3-725339c 
3-7254215 
3.7255033 
3-72.5585C 

7256667 


531813-7257483 
5315 


3.72.58ZOC 
3-725911C 


3321 


3-72 59933 


532213-726974C 
5323(3-726155z 
332413-7262.38c 
532513-726319C 


5426(3-7264912 
532713: 

53213: 
3 325}5* 
33302: 


5331: 
333213 


5334 
5335 
5336 
5337 
5330 
5339 


13 34© 


5341 
5342 
3343 
5344 
5345 
5346 
3347 
5340 


—— 


5349 
5350 
5351 
5352 
3353 
5354 
5355 
5356 
$357 
3358 
5359 
5360 
5361 
3362 
3303 
5364 
5365 


$33313-726971C 
43 3343-7270331 


5356 


©3367 


NumſLogarithm | 


Num 


Logarithm| | 


3-7270531 
3-7271344 
3-7272158 
3-7272972 
3-7273786 


5367 


3369 
3370 
5371 


5368) 


3-7297316 
3-7298125 
3-7298934]| | 
3-7299743 
3-7300551 


3-7274599 
3-7275413 
3-72762.26 
3-72770939 
3-7277852 


3-72.78664 
3-7279477 
3-7280290 
3-7231101 
3-7281914 


5372 
3373 
5374 
5375 
5376 


3-7391360 
3-7302168 
3-7392977 
3-7393785 
3-7324593 


3377 
3378 
53379 
5380 
5381 


3-730 340c 
3-7 30620 
3-7307015 
3-7397923 
3.7 30863c 


3-7232726 
3-7283538 
3-7284349 
3-7285161 
3-7285972 


5332 
5333 
53384 
5385 
5336 


3-7399437 
3-731924/ 
3-7311051 | 
3-7311857 
3-731 2.663 


3-7286784. 
3-7287595 
3-72884.06 
3.72389216 
3-7 290027 


3-729983$ 
3-7291648 


3-7292.458; | 
3.7293263 | 37 
3-7294979| !5 


37294585 


3-72.96507 


37297310 


3-7295657, 


3-731347c| 
3-7314270 
37315082 
3-7315835 
3-7316695 


3-7317495 
3-731839 


1{3.7319109 
5:3-7319914 
713-732152 
$13.7:322.32 


5399;3-7323133 
540013.7 32393 


54 


| 5400 


| 


47c 


27 5422 


OY 
$85 
693 


4955426 


39 


1996428 


"Yi (1423 


540I 
5402 


5494 
5495 


| NuaICogaiim 


5401/3.7324742 


3-732 5546 
3-7326355 
3-7327153 
347327957 


5406 


5407 
5408 
5409 
5410 


5411 
5412 
5413 
5414 
5415 


3.7 328760 
3-7329564 
3-7339367 
3-7331170 
3-7331973 


Num 


mm C— 


5434 
5435 
34.36 
5437 
5438 
5439 
544c 
5441 
5442 
5443 


Logarithm 


3.7351196 
3-7351995 
3-7352794 
3-7353593 
3-7354392 
37355191) 
3-7355989 
3-7356787 
3-7357585 
3-7353383 


3-7332775 
3-7333578 
3-7334380 
3-7335182 
3-7335985 


5416 
5417 
5418 
j419 
$420 


3-7336787 
3-7337588 
3-7338390 
3-7339191 
3-7339993 


5444 
5445 
5446 
5447 
5448 
5445 
5450 
5451 
5452 
5453 


3-7359181 
3-7359979 
3-7360776 
3-7361574 
3-7362.371 


3.73563168 
3-7363965 
3-7364762 
3-7365558| 
3-736635 5 


3421 


$423 
$42.4 
5425 


3-7349794 
3-7341595 
3-7342396 
3-7343197 
3-7343997 


5454 
5455 
5456 
5457 
5455 


3-7367151 
37367949 
3.7368744 
3-736954®, 
3-7379335 


5427 


3-7344798 
3-7345598 


291403429 


152 
232 


313300433 
393W6434' 


400 


3-7345398 
3-7347198 
3-7347996 


5459 
5460 
5461 
5462 
5463 


3-7371131 
3.7371926| 
3-7372722 
3-7373517 
3:7374312 


5431 
1432 


3-734959® 
3-7359397 


3.7351196 


3-734879* 


5464 
5465 
5466 

'$467 


3-7375107, 
3-737 5902 
3.7376696, 


2,927 401 


4 


Num! 'Logarithm | 


5467, 
5468 
5469 
5470 
5471 


3-7377491 
13-7378 8285 
3-7379979 
3-7379873] 
3.7380667 


3472 
3473 
3474 
3475 
3476 


3-7381461 
3-7382254 
3-73830948 
3-7383841 
3-7334634 


5477 
3478 
5479 
5480 
3481 


3-7385427 
3-7386220| 
3-7387013 
3.7387806 
3-7338598 


5482 
5483 
5484 
35435 
5486 
5487 
35488 
5489 
5490 


3-7399974 


3-7389390 
3-7390182 


3-7391766 
3-7392558| 


3-7393350© 
3-7394141 
3-7 394932 
3-7395723 
3-7396514 


5492 
5493 
5494 
5495 
3496 


3-7397395 
3-739809C 
3.7398886 
3-7399677 
3.7 490467 


5497 
549: 
3495 


550 


3-7 401257 
3.7 492047 
3.7 402337 | 


» TAOPET » 


K 


2. 


5$50V 


$500 | 
. {Num _ Num|Logarithm NumſLogarithm | 
330113.7404416| 15534[3.7430392] [5567 3-7456212'| 
330213.7405206| [55351374346 556813.7456992/| 
350313.7405995] [5536[3-7431961 556913.7457772/| 
350413-7406784] [5537(3-7432745] 1557013. 
23953-7427573| [5538[3-7433539| [5571 


350C13.7408362| [5539/3-7434314] [5572 3:7460111 
3 50713-74991 51] 15540(3-7435098]| [5573 3-7460890 
550513.7499939| [554113-7435881 5574 
359913.7410728 5 542/3-7436665 557513. 
I9I13-7411516| [5543[3-7437449| 155763. 


———— 


331113.7412304| [55443-7438232| [5577 3-7464006];6, 
15 1213-74139921 [5545/3-743901 5] [5578[3.746478;M 6, 
25 1313-7413880] [554613.7439799]| [5579[3-7465564 j61 
22 1413-7414668| 15547(3-7440582] [5580[3.7460342 j61 
2315137415455] [5548[3:7441365] [558113.746712 ” 


5316137416243] [5549/3-7442147] [5582[3.7467898 | 
9 31713-7417030] 1555013-7442930| [558313-7468676 ; 
3518137417817] [555113-7443712] [5584[3.74694; 

351913-7415604| |555213-7444495| [5585[3.747023 

(2520Þ-7429391] [5553/3:7445277] 15586 
3 32113-7420177| [5554213-7446059] [5587 
5 52213-7420964| [5555[3-7446841] [5588[3.747256 

3 32313-742175<| |5556[3-7447622 358913-747334152.4 
2 32413-7422537| [5557(3-7448404] |5590(3.747411! 6251 
332513-7423323| [5558[3-7449185 559113-747439} 
552613-7424109| [555913.7449967 559213-747567% 
5 52713-7424895] [556913-7459748| [5593 /3.747644Y 
352813.742 5680] 1556113-7451529] [55943747722 
5 52913-7426466| [5562|3-7452310] [559513.747800 
353©<3-7427251} [5563{3-7453991 55963-747877 


353113-7428037| [556437453871 5597 3-747955 
3 53213-74292] [5565(3-7454652] [5598 3.748032 
5533[3-7429607] 1556613-7455432 5599 3-743110! 
' 133413:7439392 15 567'3-7456212 5600 3.748185F 


—— 


5600 _ 


(5608 3.7 488080 
$5609 3-7488854 
| ro 3-7489629 


06 
85 
64 
42 


3418562 4/3.7 509453 
3152513.7591225 


$W::2613.7 591997 


: Num Logarithm 
| 5601 3.7432656 


$5602 3.7483431 
Y (5593 3.74.34206 


$1504 3.7434981 
2191695 3-7485756 


5606 3.748653 1 


j62813-7 593541 
W629/3-7594312 


$634/3.7 523168 


5607 3-7487306 


$611/3.7490403 
612/3- 7491177 
1613 3-7491950 
$614 3.7492724 
j615,3-7493495 


$616/3-7494271 
$617/3-7495944 
1618/3-7495817 
1519;3-7496590 
j620]3-7497363 


Num Logarithm 


5634/3. 7508168 
We 3-7 598939 

83.7509710 
363713.75 10480 
5638[3.7511251 
563913-7512021 
564913-7512791 
5641[3.7513561 
564213-7 514331 
564313-7515100 


NumLogarithm 


5667 3.7533532 
5668 3.7 534298 
5669 3.7535965 
5670 3.7535831 
56713.7536596 


564413.7 515870 
362.513-7 516639 
564613.7517409 
5647137518176 
564813.7 518947 


5649,3-7519716 
565013.7 520484 


-[565113-75Z1253 


5652!3.7 522022 
3653:3-7522.790 


h62113.7498136 
j$22|3.7498908 
$623|3-7499681 


565413-7523558 
565513-7 52.4326 
565613.7525994 
565713-7 525862 
565813.7526629 


5672 3.7537362 


5673 3-7538128 
5674 3.753893 
5675 3-7539659 
5676 3.7 549424 


56773.7541189 
5678 3.754195 
$679 3.754271 
56803.7543483 
5631 3.7544243 
5682 3.7545012 
5653 3.754577 
5684 3.7546541 


5685 3.7547395 
5686 3.7548069 


5687 .3.7548832 
5638 3.7549596 
5689 3.755g359 
5690/3,755P123 
5691/3.7551886 


LT 


$62.913-7 502769 


630/37 595084 


565913-7527397 
5660;3.7 528164 
566113.7 528932 
566213.7 529699 
5663:3.7 539466 


5692.3.7552649 


569337553412 


15594/3-7554175þ 


5695137554937 
569613.7555700 


(63113.7 595855 
(632/3.7 596626 


$633/3-7 597396 


5664 3. 7531232 
5665:3-7531995 
5666; .3.7532766 


5667:3.7533532 


569713-75 5646 
569813.7557224 
569913.75 57987 


5700 3.7553749 


K 3 


5709 
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5700 : 


\Num|Logarithm| {Num Logarithm ;Num Logorithm| : 


$701[3.755951c| [5734'3-7584577; |576713-7609500\f 
570213.7560272] [5735/3-7585334. (576813.7610253 
570313.756103o| [5736513.7586091: [576913.761 1005} 
$79413.7561795] [573713-7586848| [5770137611758 
$79513-7562556] [57331[3.7587605; [577113-7612511]| 


PI 4 


$70613.756331t} [5739/3.7588362!| [577213.7613263 
5797137564975) [5749137589119 [577.3]3.7614016 
$79913:756484c} [574113.7539875j [53774[3-7614768 
579913.756560%] [574213.759c632| [577513.7615520 
571c13.7566361|. [5743/3.7591383| [5778[3.7616272 


571113.7567122] [574413.7592144| [5777]3-7617024] 
571213.7567882| 1574513.7592900| [577813.7617775 
571313-7568642] [574613.7593656| [5779]3-7618527 
5714137569402] [574713.7594412| [578c13.7619278 
3715 3-7570162] 574813.7595168| [578113.7620030 


571613-7579922] [5749]3.7595923| [5752]3.7620791 
571713-7571682| [57501[3.7596678| [578313.7621532 
571813-7572441] [575113-7597434| [5754[3-7622283 
5719]3-7573201] [5752 3.759818] [578513.762303 
57203:7573969] [5753;3-7598944 57843.762376 


572113.7574719] [5754 3-7599699] [5787[3-7624533 
5722[3-7575479] [5755 3-7600453| [578+[3.7625285 
572.33-7576237] |5756,3-7601208| [578513.762603) 
572413-7576996] [5757,3-7601962| [579 [37626786 
572-5137 577755] [5758 3-7602717] [57913-7627 536 
57263.7578513] 15759 3.7603471 3.762.924 
372713-7 579272 5760 3. 7604225 3.762.903) 
5728]3.7580030| |5761 3. 7604979 113.762.9785 
$7293.7580788| 5762 3.7605733 3.763053 
$730]3-7581546 5763 3.7606486 3.763124 
573113.7532304| 15764(3.7607240 37632033 
5732;3-7583062| [5765;3.7607993 3763276! 
5733/3-7583819] 15766 3.7608746 3-763353] 
$7343:75845771 15767 3.760950c] 1530013.763425: 


5800 


3 


1 5800 | 
J i\Nur{Logarithnj |NumſLogarithm NumſCogarithm 
5801[3.7635029] [5334[3.7659664 536713.7684161 
580213.7635777| [53351]3.7660405| [586813,7684901 
580313.7636526| [5936[3.7661153 3.7685641 
5804[3.7637274] [5337]3.7661897 3.7686381 
5$0513.7638022| [593513.7662642] |: 3.7687121 


5806[3.7638770] [5839]3-7663385 3.7687860 
5807[3-7639518| [584<[3.766412+ 3.7688600 
5808[3.7640266| |584113.7664872 3-7639339 
580913-7641014| [534213.766561E 3.7690079 
581c[3-7641761]. [5543]3.7666359 3.7690818 
581113.7642509| [5344]3.7667102] | 3.7691557 
531213.7643256} [534513.7667845 3.7692296| 
5813137644003] |5346]3.7668588| {5979137693935 
531413.7644750] [5947]3.7669331| !599013.7693773 
531513.7645497] [594$13.7670074 3.7694512 


5316]3.7646244] [5549]3.7670815 3-7695250 
581713-7646991| [585c[3.7671559| 1595313-7695985 
5$181]3-7647737] [5851]3-767230l] :; 3-7696727 
531913.7648484] |5$5213-7673043] j598513.7697465 
5820/3.7649230| [5853137673785] :395013.7698203 
582113-7649976| [585413-7674 527] ! 3-7698940 
_ 1582213.7650722] 1585513-7675269 3-7699678 
582.313.7651468| [585E[3.7676011| |} 3.7799416 
582.413.7652214] [5857]3-76767 52] | 3.7701153 
5$2513-7652959| [5385<13-7677494 3.7791890 


5826|3-7653795] [5855\3-7678235 3-7792.627 
582713-7654459| [586013-7678976| 3-7793364 
582$13-7655195| [586113-7679717 3-7704101 
5$29(3-7655941] |5862[3.76804.58 3-7704838 
5830[3.7656686| [586313-7681199 3-7795575 
533113.7657439| [5864[3-7681940| [53897[3-7706311 
533213.7658175\ [5865]3.7682680| [589813.7707048 
.[583313.7658920| [586c|3.7683421] [5399]3-7797754 
5834/3.7659564: 1586713.7684161| 15900 3.7708520 


ns 590Q 


5900 


—_— 
$901I 
J9YO2 
5993 
5904 
3993 
15996 
5907 
5gov5 
5909 
J9IO 


Logarithm 
3-7709256 
3-771972 


347711463 
37712199 


HE 


3-7712934 
3-7713670 
3-7714405 
3.7715140 
3-7715875 


5911 
5912 
5913 


5915 


3-7716610 
3-7717344 
3.7718079 


5914137718813 


3-7719547 


——_—Y 


Nur Logarithm 


393413-7733475 
$93 513-7734207 
593<13-7734939 
593713-7735570 
593$13-77 36402 


593913-7737133 
594<13.7737864 
594 113.7738596 
594213-7739326 
594313-77492057 


5944[3:7740788 
594513-7741519 
594013.7742249 
5947137742979 
594813.7743710 


5917 


5916]3-7720282 


3.7721016 


591813.7721750 
5919]3-7722433 
5920[3.7723217 


5921 
5923 
3925 


3-7723951 


$92213.772.4684| 


3-7725417 


$924[3-7726150 


3.7726884 


5927 
5920 
5929 
$93< 


592613.772-7616 


3-7723349 
3.772.9082 
3-7729814 
3-7732547 


5931 
$932 
5933 
5934 


3-7731279 
3-7732011 
3+77 32743 


594913-7744440 
5959213-7745170 
595113.%745899 
595213-7 746629 
395313-7747359 


Num|Logarithm 


59671[3-7757560 
596513.77 582.88 
596913-77 59916 
597<13-77 59743 
3971 3.7760471 . 

397213-7761198]| i | 
597313-7761925 
5974[3-7762652 
5397 513-7763379 
597613-7764106 
3977137764933 
597913-7765559 
597913-7766286 
598013.7767012 
598113.7767738 


59 5413-77 48085 
3-7748818 
3+7749547 
3-7759276 
13-7751205 


3-7751734 
3.77 52.463 
3.775319] 
3-77 5392< 
96313-77 54545 


398213.77638464 
598313-7769190 
398413.7769916 
598513-77 70642 
598613.777 1367 
5398713-7772093 
598813.7772818 
3989137773543 
599013.777 4268 
399113.7774993 


599213-7775718 
599313-7776443 
599413-7777 167 
399513-7777892 
5995 3-7778616 


3-7755376 
3-7756104 
37756332 


3:7733475\* 


3.7757 56c 


399713-7779349 
3998(3.77 80065 
599913-7789799 

Sooolg.7781512 


6000 


| 5000 


J j1Num 


| 500113 
| I (5002 
| 


6003 
J [6004 
g [6005 


Logarithl 


3-77 322.36 
3.7782960 
3-7783683 
3-7754497 
3-7735130 


Num 


Logarithm 


6034 
603 5' 
6036 
6037 
6038 


3.7826053 
3-7806773 
3-7897492 
3.7803212 
3.7808931 


| i [5006 
| & [5007 
| A [5008 
| I [60c9 
| AF [6010 


3-7785353 
3-7786576 
3-7787299 
3-7788022 
3-7788745 


| A [6011 
| 7 6012 
| IJ [6013 
6014 
6015 


3-7789467 
3-779919C 
13: 790912 
3-7791634 
3-7792356 


[9243 


6039 
6040 
6041 
6042 


6044 


6045 
6046 


3-7809650 
3.7810369 
3.7811088 
3.7811307 
3.7812526 


3.7813245 
3-7813963 
3-7814681 


16048 


6047 


3.7815400 
3.7816118 


Num Logarubm 


6067,3.7829740 
6068'3,7830455 
6069.3.7831171: 
6070/3.7831887 
607 113.7832.602 


6072:3.7833318 
6073,3-7834©33 
6074 3.7834748 
6075 3.7835463 
6076 3,7835178 


6077 3.7836892 
6078 3.7837697 
6079 3.7838321 
60803,7539036 
6ob1.3.7839750 


6016 
6017 
6018 
6019 
6020 


3-7793976 
3.7793800 
3.7794 522 
3-7795243 
3:7795965 


6O21 
6022 
6023 
602.4 
6025 


3-7797408 
3-7798129 
3-7798850 
3-7799571 


= 


6049 
6050 
6051 
6052 
6053 
6054 
6055 
6056 


3.7816836 
3-7817554 
3.7818272 
3.73818989 
3.7819707 


3-7820424 
3.7821141 
3.7821859 


6057 
6058 


3.7822 576 
3: 7823293 


6082 3.7849464 
6083'3.7841178 
6084.3.7341892 
6085,3.7842606 
6086;3.7843319 


6026 
6027 
6028 
6029 
6030 


3.7800291 
3.7801012 
3.7801732 
3.78024 53 
3.7803173 


6031 
6032 
6033 


3.7803393 
37804613 
3.7305333 


6059 3.7824010 
60603. 7824726 
6061 3.782 5443 
6062 3.7826159 


6087 
6088 
6089 
6090 
6091 


3-7844033 
3-7844746 
3.784 5460 
3-7846173 
3.7846886 


6092 
6c93 
6094 
6095 
6096 


3-7847599 
3.7848312 
3-7849024 
3-7849737 
3-7850450 


15963 3.7826876 


6064 3.7827592 
6065 3.7828308 
5066 3.7829024 


3.7606053 


(629713 
1929513 
'6099 
Hoke 


«7851162; | 
7851374 
3.7852586 


3 7853298 


(16034 


5067 3.7829742 


6X00 


6100 


Num|Logarithm| 


6101[3.785401c 
610213.7854.722 
610313.7855434 
6104 3.7856145 
PEO 7856357 


6106!3.785756% 
6107;3.7858279 
61083. 785899c 
6109/3 7859701 
6110, 10/3.78604 12 


| um Logarithm 


Num|Logarutim#t 


16134 3.7877438 


6135 3.7878146 
6136 3.7878853 
6137 3.7879561 
6138 3.7830260 


61393. 7880976 
6140,3.7831684. 
614113.7882391 


6111 3.-7861123 


6H2 
6113 
6114 
6115 


3.7861833 
3-7862 544 
3-7863254 
3-7863965 


6142 
6143 


3.7883098 
3.7883805 


6172 
6173 
6174 


6175 
6176 


6144 
6145 
6146 
6147 
E148 


3-7884512 
3.7885219 
3.7885926 
3.7386632 
3.-7887339 


3-7993555\ 
3-7994259]Þ 
3-7994963| 
3.7905666|8 
3.7906370|# 
3-7907c73|8 


6177 


3:7927776|8 


6178/3,7908479 ; 
6179 3-7909182|þ 
6180;3,7909885 
6181 3.791c587 


6116 
6117 
6118 
6119 
6120 


3-7864675 
3-7865385 
3.7866095 
3-7866805 
3-7867514 


6121 
6122 
6123 
6124 
6125 


3.7868224 
3-7868933 
3-7869643 
3-7870352 
3.7871061 


6126 
612/713 
4612313 
| oa 
6130 


3-7871770 
1872479 
-7873138 

3-7873396 

3-7874605 


6131 


3-7875313 


18133 
41613 


3-7376730 
3-7877435 


| 61396757978 


6149 
6150 
6151 
6152 
6153 
6154 
6155 
6156 
6157 
6158 


6159 
6160 


6161 
6162 
$163 


6164 


3-7838045 
3-7888751 
3.75894 57 
3.-7890163 
3.-7890869 


3-7891575 
3.7892281 
3.7892986 
3-7893691 
3-7894397 
3-789510L 
3-7895807 
3.-7896512 
3-7897217 
3-7897922 
3.7898626 


6165 
6166 
6167 


3.7899331 
3.7990035 
3-7900739 


16187 3.791401 


6182. 3.7911290 : 
6183 3-7911992|8 


6185 3-7913397|8 
6186 3.791499 


6188 3.7915503|} 
61893. 7916205]! 
6190 3.7916906|| 
6191;3. 7917608 

6192.3. 7918309]} 
6193'3-7919011 
6194 3-7919712]| 
6195 3-7920413]| 
6196 3- 7921114 
6197 3- 7921815 
6198 3.7922516|| 
6199 3.7923216 


16200 3.,7923917 


6200 


6184'3.79126951l 


I 
2 
I 
4 
5 
61 | 
6 
7 
0 


|= 


! 6200 


62343.7947668 


Num|Logarithm| \Num [Num Logarithm 
620113.7924617| [6234Þ- | 15267 3.7970597 
62.02 toned! 623513- 6268 3.7971290 
620413.7926018| [6236[3. _ 16269 3.7971983 
620413.7926718| (6237 | [027037972675 
620513.7927418 62.353. ' [6271 3.7973368 
620613.7928118] (623913: | [6272 3.7974060 
620713.7928817] [624013- 6273 3-7974753 
620813.7929517| [624113- 6274 3-7975445 
620913.7930217| [6242 6275 3-7976137 
621013.7930916| [624313- 6276 3.7976329 
1621113.7931615| [6244]3- 6277,3-7977521 
621213.7932314| [624513- 62783.7978213 

62 1313.7933014| [$24613- 62793. 7978905| 
621413.7933712| [6247]3- 6280,3.7979596 
1621513:7934411| j6248]3- 6231/3.7980288} 
21613-7935110| [6249]3- 6282'3.7980979 
621713-7935809| [$250]3- 6283/3.7981671 
621$13-7936507| [25113- 6284'3.7982.362 
621913.7937206| [52 5213. 628513.7983053 
622013.7937904| |6253]3-  [6236]3-7983744 
622113.7938602| [6254[3- 6287137934495 
(6222/3.79393o0o| [5255 6288]3.7985125 
622313-7939998| [6256 628913.7985816 
622413.7940696| [6257 629c[3.7986506 
622513.7941394| [£258 629113.7987197 
6226[3.7942091| [6259 6292/3.7987887 
62.27]3-7942789] [626© 6293/3-7988577 
622813.7943486| [6261 6294/3.7985267 
$22913-7944183| [6262 6295 .3-7989957 
6230[3.7944880| [6263 6296 3.7990647 
923113-7945578 ps 62.97 3-7991337 
6232[3-7946274| [6265 6298 3.7992027 
623313-794697 1] [626 ' 16299 3-7992716 
626; 13. | [6300 3.799345 


6300 


6300 


Num 


Logarithm 


6301 
6302 
6303 
6304 
O 
6305 
6306 
6307 
6308 
6309 
16310 


3-7994995 
3-7994784 
3-7995473 
3-7996162 
3-7996351 


3-7997540 
3.7998228 
3-7998917 
3-7999605 
3.8000294, 


6311 
6312 
6313 
6314 
6315 


3.8000982 
3.8001670 
3.8002358 
3.8003046 
3-8003734 


6316 
6317 
6318 


16315 
632C 


3.8004421 
3.8005109 
3.8005796 
3.8006434 
3.8007171 


6321 
(6322 
6323 
6324 
6325 


3-3007858 
3.8008545 
3-80092.32 
3.8009919 
3-3010605 


. 16326 
6327 
63228 
6329 


oP 0. 


3-8011292 
3-3011978 
3-38012665 
3.8013351 


> | 


3-8014937 


6331 
6332 
6333 


3-8014723 
3-8015409 
3.3016095 


£334; 


Num 


6335 
5336 
6337 
$338 


6339 
5340 
6341 
5342 
5343 
5344 
2345 
5346 
5347 
"__ 
5345 
5350 
5351 
5352 
9353 
5354 
5355 
6356 
6357 
6358 


Logarithm 


Num|jLogarithm 


$334|3.$016781 


3.8017466 
3.8018152 
3.3018837, 
3-8019522 


6368 


6370 
6371 


6367138039348 


3-8040031 


63691]3.8040712 


3-3041394 
3.3042076 


3. 8020208 
3.8020893 
3.8021578 
3.8022262 
3.8022.947 
3.8023632 
3-8024316 
3.8025001 
3.8025685 
3.8026369 


6372 
6373 
6374 


6375 
6376 


3-804275$ 
3-8043439 
3-8044121 
3.8044802 
3-804 5483 


6377 
6378 
6379 
6380 
6381 


3-8046164 
3.38046845 
2-3047526 
3.8043207, 
3.804 8887, 


3-8927053 
3-8027737 
3.802842 1 
3.8029105 
3.82297839 


6382 
638313 
6384 
6385 
6386 


3.8049 568, 
38050248 
3-8050929, 
3.8051609! 


3- $052289/ | 


3.8030472 
3.8031156 
3.8031839 
3.8032 522 
3.8033205 


6387 
6388 
6389 
6390 
6391 


3-5052969, 
3- 8053649, 
3.3054329 
3.8055009 
3.8055688 


6359 
6360 
6361 
6362 
FO 
6364 
6365 
6366[3 


3.8016781 


3.8933388 
3-3034571 
3-8035254 
3-3035937 
3.8036619 


3.037302 
3-8037984 
.3038666 


63671 


6392 
6393 
6394 
6395 
6396 


3-3056368 
3-8057047 
3.8057726 
3-8058405 
3.8059085 


6397 
6399 


28039348 


16400 


6398j3.8060442 


3-8059763 


3.8061121 


— — 


3.8061800 


6409 


647113.3109714 


647613.8113068 


NumjLogarihmy 
713. $107029 
3. $1077 / _ 
3.810337 1| 
3-8109043 


3.3110385 
3.3111056 
3.8111727 
3.3112398 


647$13-3114409 


6433 3.8117760| 
648413-3118430 
6435 3.81 ey 


642013.8075350 6436 3-9119769 


3.8113739 


9[3-3115080 


3.8115750 
$113-$11642© 


8213.3117090). 


6487/3.8120439 
645813- 8121108 
6. 48913.3121778} 
'6490/3.8122.447 
649113. 8123116 
6492|3-3123735 
6493)3-31244541 
6494\3-3125123 
| 649513-5125792 
6496/3 3126469 
6497 3.3127129 
649%3.3127797} 
6499!3.3128465 


2012,312013<x 


650% 


6501 
6502 


6504 
(6505 
650C 
6507 
650% 


65IC 
6511 
6512 
6513 
6514 
6515 


6500 


Nun, 


6503 


6505 


Logarithm 


3.8129802 
3.3130470 
3.81311356 
3.8131805 
3.8132473 


5535 


6538 


6534 


$536 
$537 


NumiLogarith 


3.8151791 
3.8152456 
3.8153120 
3-8153785 
3-8154449 


3.8133141 
3.3133808 
38134475 
3-8135143 
3.31358310 


3-3136477 
3-8137144 
3.3137811 
3.8138478 
3.8139144 


65IE 
6517 
6515 
6515 
652c 
16521 
6522 
6523 
6524 
$525 
552E 
$527 
5522 
5525 
55J3c 
5534 
2532 
2533 
2334 


3.38139811 
3.8140477 
3.8141144 
3.38141810 
3.3142476 


6540 
6541 
6542 
6543 


6539 


3.38155113 
3-8155777 
3.81564 41 
3.8157105 


3.8157769 


6544 
6545 
6546 
6547 
6548 


6549 
6550 
6551 
6552 
6553 


3-3158435 
3.8159096 
3.38159760 
3.3160423' 
3.3161087 


3.38161750 
3.8162413 
3.8163076 
3.3163739 
3-8164402 


|Num|Logarithm : 


6567 
6568 
6569 
6570 
6571 


3-8174331 


3.8176315 


6572 
6573 
6574 


6575 
6576 


3.8177636 
3-8173297 


3.$173670| | 


33174993] | 
3-8175654| 


3.3176976| | 


3.8179618 


6577 
6578 
6579 
6580 
6581 
6582 
6583 
6584 
6585 
6586 


3.8180939 
3.8181599 
3-8182259 
3.8182919 


3-8133579 
3.8184239 
3.8184598 
3.3185558 
3-8186217 


3.8143142 
3.8143808 
3-5144474 
3.8145140 
3.3145805 


6554 
6555 
6556 
6557 
6558 


3.8165064 
3.38165726 
3-3166389 
3.3167052 
3-38167714 


6587 
6588 
6589 
6590 
6591 


3-8146471 
3.8147136 
3.3147S01 
2.814$467 
3.3149132 
3-0149797 
3.8150462 


3.8151 ol 
3.8151791]_ 


6559 


6561 
6562 
6563 
6564 
6565 
6566 


6560(3.8169038 


16567| 


3.3168376 


3.8169700 
3.8170362 
3.8171024 
3.8171686 
3.8172347 
3.8173009 
3.817367 


6592 
6593 
6594 
6595 


3.8186377 
3.3187536} 
3.8188195 
3.318885 

3.8189513 
3.8190172 
3.8190831 
3.8191489 
2.8192148 


6596 


6597 
6598 
6599 


3.8192306 
3-3193465 
3.8194123 
3.8194781 


6600 


3-8195439 
6609 


TY ; 


3.81 80278] 
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6600 
; Num 
4 (6601 
I [5602 
I [6603 
J [54604 
J {56605 
I 16606 


3&1 
Th] 
= 2 

24 
"$4 


Logarithm 


3.8196097 
3-8196755 
3-8197413 
3.3198071 
3-3198728 


—— 


| 


6634 
6635 
6636 


LL >, mh 


NumſLogarithm 


NumſLogarithm 


3-82.17755 
3.38218409 
3.8219064/ 


0037 
6638 


3.8219718 
3.8220372 


666713.8239305 
666813.8239956 
666913.8240607|. 
667013.8241258 
667113.8241909 


3-8199386 
3.8200043 
3.8200700 
3.8201358 
3.8202015 


3.8202672 
3.8203328 
3.38203985 
3-3204642 

.8205298 


6607 
6608 
6609 
6610 
6611 
6612 
6513 
6614 
6615 


6639 


3.-3221027 


6649 
6641] 
6642 
6643 


3.322168 
3.8222335 
3.8222.989 
3.8223643 


6644 


3.3224296 


664.5 
6646 


3.3224950 


6647 
6648 


3.8225603 
3.382.26257 
3.$8226910 


6616 
6617 


3.82095955 
3.3206611 


6618 
6619 
6620 


No it. It, ZOO. Iii. Zi. _ St. A. _ A. 6} 


3.8207268 


3.8207924 
3.8208520 


6649 
6650 
6651 
6652 
6653 


3.5227563 
3.8228216 
3.8223869 
3.822.9522 
3.3230175 


—_ 2... —_— * 


662113.8209236 
6522/3.8209892 
6623 '3.8210548 
6624 3.3211203 


6625 3.3211859 


6654 
6655 
6656 
6657 
6658 


3.8230828 
3.823148! 
3.8232133 
3.5232786 
3-92 33435 


6626 3.8212514 
6627 3-321317c 
6628 3.8213825 
6629 3.821448c 
6630 3.8215135 
6631 3.821579 
6632 3.821644 5 
5633 3.8217 10c 
$634 3.3217755 


6659 
6660 
6661 


3-8234090| 
3-8234742 


6662 


3-8235394 
3.8236046 


[5693 3.82 5620+ 


6663 3.82 36698 
6664 3.$237350 
6665:3.8238002 


6666 3.52 33653 


6667 2.42.3293905 


6672/3.8242 560 
6673,3.8243211 
66743.82.43862 
6675 3-38244513 
6676 3.8245163 
6677 3.92.45814 
6678 3.8246464. 
66793.8247114 
66803.8247765 
6631 3.8248415 
6682 3.8249065 
66833.82.49715 
6684 3.8250364 
6685 3.8251014 
66863.8251664| 
6687 3.3252313 
6638 3.8252963 
5689 3.32 53612 
6690 3.82 54261 
$691 3.82549 1c 
6692 3.5255559 


6694 3.9256857 
6695 3.825750E[* 


6657 3.525880. 
6696 3.925945 
6699 3.£250c1c 


6703 826074 | 


> 
tus ©, 
a. 9 

. 


' 6700 


Num Logarithm 


6704/3.8263340 
'16705:3.8263583 


67013.8261396| 
6762 3.8262044 


6703 3.8262.692]|, 


6707 
6708 
6709 
6710 


6706, 


3.8264635 
3.8265283 
3.8265932 
3-3266578 
3.826722 


6711 
6712 
6713 
6714 
6715 
$716 
6717 
6718 
E719 
6720 
6721 
6722 
6723 
6724 
18725 


3.9267872 
3.$268519 
3.8269166 
3.8269813 
3.82704.60 


3.8271107 
3-8271753 
3:3272400 
3.3273046 
3-82-7393 


3-32 74339 
3-8274985 
3.8275631 
3.82762/77 
3.8276923 


672.6 
6727 
6726 
6729 
5730 


3-8277569 
3-3278214 
3.3278860 
3-82795095 
3.3280151 


$731 
6732 
6733 
6734 


3.3280796 
3.8281441 
3.8282086 
2.8282731 


Num Logarithm 


6734;3.32 32.431! 
3.82333)6 
3.3284021 
3.8284665 
3513-82853Z10 


673938285955 
6740,3.8286599 


6742/3.82$7887 
6743'3.32:88532 
6744/3.8289176 
6745!3.8289820 
6746 3:8290463 


15747.3:8291107 


6743,3.8291751 


674113.8287243| 


6749 3.3292394 
6750,3.8293038 


67 52 3:32.94 Z24: 
67 53 3-52.94967 


6751 3.8293681]|- 


$754 3-3295611 
6755 3-8296254 
$756 3.8296896 
57 57 3-8297539 
5758 3.8298182 
6759 3.8293824 
5760 3.8299467 
5761 3,8300109 
6762 3.8300752 
0763 3.8391394 
6764.3.8392036 
6765 3.8302675 


6766 3.8393320 
$767 3.3393962 


Num 
6767 
6765 
6769 
1677c 
'6771 


Logarithm 
3.3303962 
3.330460J3 
3.8395245 
3.8305887 
3.$306528 


(6772 
6773 
6774 
6775 
6776 


3.8307169 
3.3307811 
3.3308452 
3.3309093Z 
3-$399734 


6777 
6778 
6779 
678c 
6781 
6782 
6783 
6734. 
6785 
6736 
6787 
6788 
6789 
6790 
$791 


; 3-832.3S12] 


3-8310375 
3-3311016 
3.8311656 
3.38312297 
3.8312937 
3-8313578 
3.3314218 
3.8314858 
3-8315499 
3.3316139 
3.8316778 
3.8317418 
3.8318058| 
3.3318698 
3-8319337 
3-3319977 
3.3320616 
3.8321255 
3.8321895 
3-8322534 


3.3323173 


68900 


32324450] > 
12.832 5089] 


Yu | n=. 4 d.. DANS. MER. IAC... EE. i OS... ES. 2. FO, ATT 


6300 


NumjLogarithm| 


um|Logarithm |NumſLogarithm 


680113.832572 

680243.8326366 
6803[3.8327005 
680413.8327643 
680513.8328281 
680613.8328915 
630713.83295 5% 
6808[3.8330195 
530913.8330833 
631013,8331471 
681113.8332109 
681213.8332.746 
$1313.8333384 


$14/3.8334021 
$1513-8334659| 


6334/3-8346750 


6335(3-$347385 


156836[3.8348021 


3-8348656 


[6838/3.8349291' 


6839/3.8349926 


6840/3.8350561' 


6841[3.3351 196 
6842/3.8351831' 
6343 3.352465 


686713.836767 

68681[3.3368303 
686913.8368935 
687013.8369567 
6871138370199 
637213.8370832 
687313.8371463 
687413.$372095 
637 513-8372.727 


097013-3373359 


6844'3.8353100! 6 


6845 ” dad” 


845(3-8353735, 
6346/3.8354369. 
6847|3.835 5903 
6848/3.8355638| 


$16]13.8335296 
$1713-8335933 
$1813.8336570 
$1913.8337207 
$20j3.8337344 


6849|3-3356272/ 
6850]3.38356906 
685113-8357540 


— 


685213-8358174! [6 
6853/3:3358807| 


713-8373990 


3-3$374622 


913-3375253 


3-837588 


688313.3377778 


$2113.833$4$0 
$22/13.8339117 
$23/3.8339754 
$2413.83 40390 
092 513-334 1027 


6854/3-8359441 
685513.8360075 


6856(3.8360708/ 


685713-8361341 
685813.8361975 


688713-838030 14 
688813.8380931 
6389[3-3381562 
689c1[3.8382192 
$89 113.8382322} 


$2613.8341663 
32.713-8342299 
92813.8342935 
$29.3.3343571 
$30,3.3344207 


6859/3.8362608 
6860/3.83632.41 


Hom 


686113.8363874 
6862/3.8364507 
6863/3.8365149 


y__ 


6331/3.3344843 
5323.8345479 
533/3-8346114 


68243.8346755 


6864'3.8365773 
£865 3.$366405 
6966 /3.8367038 


6567 3.8367670 


15895 


689213.3383453 


6893 
6894 


£895 


3.3334083 
3.3384713 
3-3385346! 
3-3385973. 


6897 
6398 
6899 


3.$336602}) 
38387232 
3.3337861} 


6YOO 


3.3333491' 


L 


6909 


6900 


| 


Num 


Logarithm 
3.8389120 
3-8389750 
3-8392379 


— 


3-8391637 


3.-3392266 
3-38392893 
3-8393523 
3-8394152 
3.8394780 


3-3395409 
3-$396037 
3.3396666 
3-3397294 
3-8397922 


6917 


6916 


6918 
6919 
6920 


3-8398550 
3-8399178 
3.38399306 
3-8490433 
3.3401061 


6921 
69Q22 
692.3 
6924 
6925 
6926 


6927 
692.5 


- 16925 


693c 
6931 
6933 
693313 
£934 


3.34016588 
3-3402316 
3-3492943 
3-8403571 
3.840419% 


3.8404825 
3.840545 
33406075 
3-3406706 
3.8407332 


3.3408536 
3+ 34092 I2 


3-3497959][- 


apB4oys3tt 


Num 
6934] 


6936 
6937 


6941 


6935 


6938 
6939 
6940 


6942 
6943 


[Logarithm} 


NumjLogarithn 


3.8409838 
3.3410465 
3.3411091 
3.8411717 
3-8412343 


w_ 3-843045% 
696813.8431081 
13.8431705 
3-34.32 325 
38432951 


3.8412969 
3-3413595 
3.3414220] 
3.38414346! 
3.841 5472, 


6951 


6957 
695t 


£955 
696c 


1656113 


$962 
5963 
$964 
5965 


59671; 


6944 
6945 
6946 
694713 
6945 


6949 
6950c 
6952 
6953 
6954 


6955 
6956 


596*] 


3-8416097 
3.341 6722, 
3. 8417345, 

3:8417973 


3-3418593] -109/ 


3-343357 
313-84 3419 
3-3434815 
3-3435442 
3.343606 1 
3.343663 
3-243731 


3. 843917 


3.8419223; 
3-3419848 
3-38420473, 
3-3421098 
3.8421722) 


[0 It 
3-543979Y.: 


{ 
3-3422.347 
3.3422971 
3.342 3596 
3.3424220 
3.38424844 
3.3425468 
3.3426092 
8426716 
3-3427340 
3.9427964. 


3.8423588 
3.34292 t1 
3.3429835 


.34329458* tc 


7000 


I OE + 


um[Logarithm 


100103.8451601 
00213.8452221 
00313.8452841 
o094[3-$453461 
0513.8454081 


Num Logarithm| 


; 7034'3. 8472024 


7035;3-8472641 
703613.84732583 
703713-$473876 
7933/3.8474493 


$100613-34 54701 
j007]3-845 5321 
008138455941 
F'oogl3-3456561 
Wo1013:8457180 


701113.8457800 
101213.8458419 
01313.8459938 
F-14/3.3459658 
Wo1 513.3460277 


016 3.3460896 
101713-8461515 
101813.8462134 
015 3.8462752 
102.0; 3: 8463371 


(02 113.8463990 
1022:3.846 608 
23/3. 8465227 
$-24.3.3465845 
02.513:8466463 


Wo26'3.3467081 
027;3- 8467700 
(9 g 3.3463318 
029 3.8468935 
| EY .3-3469553 


031 13.$470171 
o32. 3-8470789 
' 93&:3+ 3471406 
34 3.347202.4 


70393-8475110 
7040[3.8475727 
704113.8476343 
704213.8476960 
704313-8477 577 


794413.3478193 
704513-8478810 
704<[3.3479426 
704713.8480043 
7048[3.8480659 


Num Logarithm| 


70673. 38492351 
7068 3.8492965 
7069 3-8493580 
7070.3.3494194 
7071, j3: 8494308 
7072. 38495423 
7973 3.8496037 
7074 3.8496651 
7975 3.3497264| 


7276 3.3497878 


a4 3.8493492 
7078 3.8499106 
7079 38499719 
70803,9500333 
70813. $500946 


704913-3431275 
705013.3481891 
705113.8482507 
705213.38483123 
705313-3483739 


7082 3. 8501559 
7083 3. 8502172 
7984 .3.38502786 
7085 3.8503399 
70863, 850401 I 


7054j3.3484355 
105513-3484970 
705613,8485586 
7057;3.8486201 
79592. 8486817 


[7089 ,3.8505850} 


7087 3.850462 4 
7088/3.8505237| 


7090[3.85c6462 
709113.8507075 


7059 38487432 


7060 3.8488047 
7061 3.38488662 
7062 3:8489277 
70633» 8489892 


709213.3507687 


7093/3.8508300| 
7094j3.3508912 
7095(3-3599524 
7996 3.3510136 


7064 3.8490507 
7065 3.8491122 
7066 3:3491736 


7067 3.84923511, 


709713-3510748 
709$3'3.38511360 
70991}3.3511972 
7100 2.8812 52-2] 


| Ik» 


7109 


7199 


Num 


Logarithm 


7101 
7102 
7103 
7104 
7105 


3-8513195 
3-8513807 
3.3514418 
3.8515030 
3-8515641 


7106 
7107 
7108 
7109 
7I11C 


3.8516252 
3.8516863 
38517474 
3.8518085 
3.3513696 


7111 
7112 


7114 
7115 


3.8519307 
3.8519917 


71131j3.8520528 


3.-8521139 
3-3521749 


7434 
7435 
7436 
7437 
743 
7439 
744c 
7441 
7442 
1443 
7144 
7145 
7146 
7147 


NumſLogarithm | 


3-3533331 
3-8533940 
3-8534548 
3-3535157 
3-8535795 


Num 


{Eogarichmy, 


3-3536374 
3.8536982 
3.3537 599 


3.35383198 
3.8538806 


7167 
7168 


7171 
7172 
7173 
7174 
TI75 
7176 


3-355337 
3-38553980 


716913.8554586 
717013.8555192 


3-8555791} 
3-855640z 
3-35570ch5|| 
3-8557614] 
3-8558219 
3.855882 


3.853941 

3.8540022 
3.8540630 
3-38541238 


7177 
7178 
7179 
7180 
7181 


7116 
7117 
TIIS 
7119 
712.0 


3-3522359 
3.$522970 
3.3523580 
3.8524190 
3.38524800 


7121 
71232 
7123 
112.4 
7125 
7126 
7127 
7128 
7129 
7130 


3.3525410 
3.8526020© 
3-3526629 
3.3527239 


O "a E 
Jv 327345 


7145 
7149 
7150 
7151 
7152 
7153 
7154 
1155 
7156 
T157 
7158 


38541845 
3-8542453 
3.3543668 


3-8544275 
3-3544382 


3.3543060]; 


3-854.5489 
3.3546096 
3-8546703 
3.3547310 
3-5547917 


3.3852345£L 
3.352906+ 
3-8529677 
3.353028< 


38530895] 


7159 
7160 
7161 
7162 
7163 


3-3548524 
3-8549130 
3-8549737 
3-5559343 
3-3559949 


3-35 39429 
3-3560035 
3.856064c 
3.856124 
3.3561849 


7182 


17183 


7154 
7185 
7186 


3.856245, 
3.8563055 
3.8563663 
3-8564265 
3-856487 


7187 
7188 
7189 
7190 
7191 


3-8565476 
3.856608 
3.856668; 
3.856728q 
3.856789 


7192 
7193 
7194 
7195 
7196 


3.856849 
3.856910 
3-356970 
3.357036! 
3.857091 


7131 
7132 


3-8531504 
3-S5321 13 
3.853272: 


ht, 
7134 


3-35333J" 


7164 
7165 
7166 


3.5551556 
3.8532768 


7167 


3.38552162" 


7197 


1719% 


7199 
7200 


3.857151 
3.357211 
3-857272 
3.357332 


35553374” 


720 


7200 


Num|Logarithm 


720113.8573928 
720213.8574531 
720313.8575134 
120413.8575737 
720513.8576340 


NumſLogarithm 


Num Logarithm 


7234138593735 
723513-8594385 
72361]3.8594986, 
723713-$595586; 
72.3843.8596186; 


7267 3.3613552 
7268 3.3614149 
72693.3614747 
72793.3615344 


1206[3.8576943 
W720713.8577545 
720813.8578148 
120913.8578750 
721013.8579353 


723913.8596786' 


7240[3.8597386 
724113.8597985 
72423.3596383 
724313.8599185 


7271 3.3615941 


7272 3.8616539 
7273 3-3861713 

7274 3.8617733 
72753.3618330 
72763.8618927 


721113.8579955 
721213,8580557 
721313.8581159 
721413.8581761 
721 513.8582363 


724413.8599784 
724513.8600384 
724613.8600983 
72471(3.8601583 
724813.8602182 


72773. 8619524 
72783. 8620120 
72793. 8620717 
7280'3.8621314 
7281.3.8621910 


721613.85382965 
721713-8583567 
721943.8584169 
72191]3.8584770 
722013-8585372 


1725213, 8604578 
17253]3-38605177 


722113.8585973 
722213.3586575 
722313.8587176 


722513-8588379 


722413.8587777| 


72491}3.86027B81 
725013.8603380 
725113.8603979 


7282.3. 8622507 
7283 38623103 
7284/3.8623699 
728513.862.4296 
72.36j3.8624892 


72541j3.8605776 
725513.8606374; 
725613.8606973 
725713.8607571 
7258[3.8608170 


728713.862548 

7289]3.3626084 
728913.8626679 
7290j3.8627275 
72.9113.8627871 


722613.5588980 
722713.8589581 
722813.8590181 
722.913.8590782 


7230[3.8591383| 1726; 


123113.8591984 
723213.8592584 
723313-8593185 


1234!3-3593785 


725913.860876 
7260[3.860936 
726113.860996 
3.861056 

3.361116 


72.92|3.38623467 
7293[3.8629062 
729413.5629658 
72953-36302 53 
7296, 3. 86308458 


3.861175 
3.8612356 


3.8612954 
13.8613552 


7297 3. 8631443 
72983. 8632035} 
7299 3.8632634 


7300 3. .$633225 


L 3 


7309 


73ZOO 


Num 


Logarithm| 


73OI 
7302 


3.8633323 
3.8634418 


7303 
7304 
7395 


3.8635013 
3.8635608 


3.3636202 


Yum|Logarithm 


Num; 


'Logarithm 


3.8653409' 
3.8654001| 
3-8654593 


7306 


a, 


3-8636797 


73097 
7308 
730 

7310 
7311 
7312 
7313 
7314 
7315 


3.3637391 
38637985 
3.8638580 
3-8639174 
3-3639763 
3.3640362 
3.8640956 
3.8641550 
3.8642143 


3-8655185 
3-3655777 


7368 
7369 


7367;3-3672907 


3-367 3496 
3-3674086 


7379 
7371 


3-8674675 
3-8675264 


613.38660509 


7316 
7317 
7318 
7319 


7320 


3.8642737 
3-8643331 
3-364 3924 
3-9644517 
3.8645111 


3-8656369 
3-8656961 
3-8657552 
3-8658144 
3-3658735 
3-8659327 
3-3659918 


3.8661100 
3.8661691 


7372 


3-8675853 


7373 
7374 
7375 


ar > as £ 


3-8676442 
3.-8677031 
3.3677620 


{3/L 


3.367$209 


7377 
7378 


3-8673798] 
3-8679387 


7379 
7380 
7381 


3-8679975 
3.8680564 
3.38681152 


3.3662282 
3.8662873 
3.8663464 
3-3664055 
3.2654646 


73832 
7333 
7384 
7385 


7383613.3684093 


3.8631740 
3-363232% 
3-3632917 
3-3683503 


7322 
7323 


- 17325 


732113.864 5704 


3.8646297 
3.8646890 


732413.8647483 


3-3648076 


3.3665236 
3.3665827 
3.3666417 
3.866705 
3.3667595 


7337 
7388 
7389 
7399 
7391 


3.3684681 
3-3635269 
3-8635357 
3.8636444 
3.8687032 


7326 
7327 


732 
7330 


13.38643669 


2. 8649262 
- a4. 4 


Eo rr 5 


38659447 


3.3651040]* 


7331 
7332 
7333 


3.8651632 
3.8652225 
3.3652317 


3.36681856 
7 3668778 
3.3669365 
3-8669955 
23.8670548 


7393 
7394 
7395 
7396 


7392/3-8687620 


3.3688207 
3-3683794 
3.368939%2' 


3-38671138 
3-8671725 
3.38672317 


wp 7 A 7 


3-8689969 


[9% / 
7398 
7399 


3.8672907 


{7400 


3.8490556' 
3.3691143' 
3.38691730 
3.3692317 


7334 3-8653429 


7400 


edt ARR ns - Yr Pace degenerate. » aid ar 7 Ort Ao 


7400 


Num Cogarithm| 


Num 


Logarithm 


740113. 8692904 
[7402 3.3693491 
7493 3.38694077 
740413.8694664 
749513. 8695251 


17434 


7435 
7436 
7437 
7438 


3.8712226 


3.8712810| 


3.8713394 
3-38713978 
3-87 14562 


\Num}Logarithm! 


7468 


7470 


[7471 


746713.8731461 
746913.8732625| 


3.87 3204Z( 


3.87 33206 
3-8733737 


[7406 3-8695837 
7407 3-869642.3 
[7408 3-8697010 
(749913.3697596 
7410 3-8698182 
741113.8698768 
741213.8699354 


7439 
7440 
7441 
7442 
7443 


3-3715146 
3.8715729 
3-8716313 
3.8716397 
3-3717480 


"9421 


7413 
7414 


17415] 


3.8699940 
3.8700526 
3.8701112 


7444 
7445 
7446 
7447 
7448 


[7416 
7417 


741 813.8702.868 


7419 
7420] 


3.8701697 
3.8702283 


3-8703454 
3.3$704039 


7449 
7450 
7451 
7452 
7453 


3-8718064 
3.3718647 
3.8719230 
3.-38719814 
3.8720397 


17472 


7473 
7474 
7475 
7476 


3-87 34369 
3-3734950- 
3-3735531 
3.37361 I2] 
3.3736693 


7477 
7478 


3-8737274 
3-3737855 


./748013.8739016 


7479138738435 
7481}3, 8739597 


3.8720980 
3-3721563 
3-38722146 
3.8722728 
3-8723311 


7482] 
7483 
7484 
17485 
7486 


3.8740177| 
3.8740757; 
3-8741338 
3-3741918 
3-8742498 


(7.422 
17423 
7424 
7425 


3.8704624 
3.8705209 
3-8705795 
3.8706380 
3-8706965 


7454 


17455 


7456 
7457 
7458 


3-8723894 
3-872.4476 
3.8725059 
3.372 5641 
3:3726224| 


(742.6 
17427 
7428 
7429 
17.430 


3-8707549 
3-3708134 
3-8708719 


3-8709304 
3.8709888| 


7431 
7432 
7433 


3-8710473 
3.8711057 
3.8711641 


7459 
7460 
7461 
7462 
7463 
7464 
7465 
7466 


3.87 12226| 17467 


7487 
7488 


17489 


7490 
7491 


3.8743078 
3.8743658 
3-374 42389 
33744818 
2-27415398 


3:$72.6806 
3:3727388 
3-8727970 
3.8728552 
3-$729134 


7492 
7493 
7494 
7495 
7496 


3-3745978| 
3-3746557 
33747137 
3-8747716 
3-3743296 


3.8729716 
3.8730298 
3.8730880| 


3-8731461 


7497 
7498 
7499. 
7590 


3-8748875 
3-3749454 

8750034 
3.37 50613 


—_— 


7500 


7500 


NumſLogarithm| 
759113,8751192 
750213.8751771 
759313.87 52349 
7592413.8752928 
759513.875350 


Num|Logarith 


Num 


7534 
7535 
7536| 
7537 
7538 


3.3770256 
3-3770833 
3-3771409 
3-8771985 
3.8772561 


Logarithm' | 


7567 
7568 
7569 
7579 
7571 


3-3789237 
3.878931 l 
3.8790385' 
3-8792959 
3:3791532| 


750613.87 54086 
750713-87 5466 
7508[3.87 55243 
750913.875 5821 
1751013875639 
751113.8756978 
751213.8757556 
751313.875813 
751413.8758712 
751513-875929 


751613-875986 
751713-8760445 
751 813.876102 
751913.8761601 
3.3962178 


7539 
7540 
7541 
7542 
7543 


3-3773137 
3-8773713 
3-8774289 
3.3774865 
3-8775441 


7572 
7573 
7574 
7575 
7576 


3.3792106' 
3-3792680 
3-8793253 
3-37938326 
3-8794400 


7544 
7545 
7546 


3.8776017 
3.877659 
3.8777168 


7548 


7549 
7330 
753! 
7552 
7553 


3-3777743 
3.-8778319 


7577 
7578 
7579 
7580 
7581 


3-8794973 
3:3795546 
3-3796119 
3.8796692 
3-8797265| 


7 - 


3.8778894 
3.8779469 
38780045 
3.8780620 
3.3781195 


7582 
758 
758 
758 
7586 


38797838 
3.8798411 
3-3798983 
3-$799556 
3.8800128 


3.87627 56 


3.8763911 
752413.38764438 
8765065 


—— 


7554 
7555 
7556 
7557 
7558 


3.8781770 
3-$782345 
3.3782919 
3-8783494 
3.8784069 


7588 
7589 
7590 
7591 


7 N33 880147 


3.8801273 
3.3801846 
3.8802418 
3.3302990, 


9752613.8765642 
7 52713-$766219 
3.8766796 
7 52513-3767373 
753<13-$76795© 
753113.8768526 
71 532]3.$769103 
{7533[3-38769680 


7559 
7560 
7561 
7562 
7563 
7564 
7565 
7566 


7 $3:13:3779255 


7567 


3-38734643 
3.8785218 
3.8785792 
3.8786367 
3.38786941 


7592 
7593 
7594 
7-395 
7596 


3.8803562 
3.38041 34) 
3.8804706 
3.380 5279, 
3.8805350 


i 


3.8787515 
3.8783089| 
3.8783663 
3.$739237 


7397 
7.598 


7399 
7600 


3.3806421 
3.8806993) 
38807564 
3.3808136 


—_— 


' 


7600 


—_— ——_——_ III. | 


600 


iNum[Logarithm| 


760 I 3.8808707 
7602[13,8809279 
7603 3.88098 5 O 


760413.3810421 
760513.3810992 


Num Logarithm 
7634 3.8827 522 


1635}3.8828090| [766 


763713.8329228 


7636j3.8828659 
7657]:8829228 


760613.8811563 
760713.8812134 
7608[3.8812705 


761013.8813847 


761113.8814417 
761213.8814988 
7613(3.8815558 
761413.8816129 
761513.3816699 


7609]3.8813276| 


7639]3-$830365 
764013.3830934 
76411[3.8831502 
764213.8832070 
7643]3-38332639 


764413.8833207 
764513.8833775 
7646]3.8834343 
7648[3.8835479 


7616|3.8817269 
7617|3-8817840 
7618]3.8818410 
761913.8818980 
7620 3.38195 50 


76493.8936047 
7650913.8836614 
7651j3.8837182/ 
765213.8837750 
765313-38338317 


762113.8820120 
7622|3.8820689 
7623\3.8821259 
7624/3.882 1829 
762.5'3.8822398 


765413-$838885 
765513-8839452 
765613.83840019 
765713.8840586 
765813.8841154 


762.63.8822968 
| 762.7 3-982.3 537 
7628 3.8824107 
7629 3-882.4676 
7630 3.8325245 


7659/3.8841721 


766013.8842288 


7661138842855! 


7662 3-8843421) 
766313.8843988' 


7631 3.8325815 
7632 3.38826334 
7633 3.83826953 


7664/3.8844555, 
7665 3.8845 122; 
766613.8345688 


—_ 


76733-8849652 
7674/3.885021 
7675 3.8850784 
76763.8851350 
16773.8851915| 
76783.8352481 

7679 3.8853047 
76803.9853612 

7631 3.885417 

765: 3.88547 3 
76835882 5308 

7684 3.885587 ! 
76853.885643 | 
76863.885700 


7688 3.8858134] 
3+ 


7689 3.885869 

7690 3.8859263] 
7691 3.885982 

7692 3.886039 I 
7693 3.8860957 Ml 
7694 3.886152 Þ! 
7696 3.8362651 \ i} 
7697 3.8363215 F if 
7698 3.886377 TH. 
7699 3-836434 Lil: 


7634 3.8827 522 


7667138846255! 177003.386499 - i | 


wt. 


7790 


7700 


Nam Logarithm! 


7791 3.8865471 
7702 3.8866035 
7703 3.8866599 
7704 3-3867 IGZ 
705 3.8869726 


Num Logarithm 


77343. 3884042 
7735,3.8884603 
7735[3.8385165 
773713.8385726 
773813.8886287 


7706, 3.8368290 
7707 .3.8868854 
7708 3. 8869417 
7709 3-8869980 
7710 3.3879544 


773913.8836848 
774013.3887410 


7741138887971 
774213.38838532 


7743/3-8389093 


7711;3.8871107 
7712/3.887 2670 
7713 3-5372233 
7714 3- 8372796 
7715 3-33873359 


7744 3.389653] 
774513.8390214 
77463.3890775] 
774713-$891336 
7748j3.83891896 


7716/3-8873922 
77173-33874485 
7718 3.8875048 
7719;3.337 5610 


772113.8376736 
7722|3-8877298 
7723 3.8377860 
7724/3.8378423 
7725/3-$8878985 


7749.3-8892.457 
7750}3.8893017 
775113.8893577 
7752,3-8394 138 
7753:3-3894698 


[7770 3.890421c 


772013-8376173 
775413-3895258 | 


775513-8895818 


7756;3-8896378 


LES pn 


775313.8897498 


3-8879547 
3.8880109 
13.883067 - 
3.8881233 
1730/3-8581795 


7759,3-8898058 
7760,3.33898617 
Lark 3-3899177 
776213.3899736 
7763138900296 


NumLogarith IT 
7767 3.8902533 
7768 3.8903092 

7769 3.8903651 


71713.8904769 
7772 3.899532 
7773 3-8905887 
7774 3-8906445 
7775 3-8907004 
7716 3.8907563 
7777 3.3908121 
7778 3.8908679 
77793.3909238| 
77803 2909796 
77313. 3-3910354 


7782.3. 8910912 
7783338911479) 
778433912028 
7785 3-8912586| | 
77863.8913144 

77873. 8913702 
7788 3.8914259 
7789 3-8914817 
7190 3,8915375 
7791;3.8915932 


| 77923, 3916489 


77933-3917047 
7794/3.3917604 
779513.8918161 
7796;3.8918716 


3.3882357 


213.88382918 


7764 3.8900$55 
7765. 3.8991415 


733/3.8383480| 


3.8884042] 


7766,3.8901974 
7767: 3. 9902 533 


779713-8919275 


7798/3.3919332 


779913-8920359 
780013. 8920940 


7800 


Num 


Logarithmy 


7801 
7802 
7803 
7804 
7805 


3.8921503 
3.8922059 
3-8922616 
3-8923173 
3-3923729 


Num Logarithmj 


7834:3.8939836 
783513-8940390 
7536(3.8940944 
783713-8941498 
783813.8942053 


3.8924285 
3.8924842 
3-892 5398 


913.8925954 


3.8926510 


3.3927066 
3.392.7622 
3.8928178 
3-38928734 
3.8929290 


3.8929346 
3-8930401 
3-3939957 


781913.8931512| 


13.8932068 


3.3932623 
3.8933175 


732.33-8933733 


3.893 4238 
3-8934343 


3-3935398 
3-8935953 
3.8936508 
3-3937063 
3-3937618 


7533 


3.3938172 
3-3938727 
3.8939231 


7$834]2.8939336 


78393. 8942607 
7840/3.8943161 
784113.8943715 
7842'3.8944268 
7343'3.8944822 


7844'3.8945376 


7845/3.8945929] | 
7846; 3.3946483] | 
7847:3.8947037] : 
78483. 8947599] 7591 
7849 3.894143] . 
7850 3.8948697] , 
7851:3.8949259]| , 
7852 3.8949803 

7853 3-8959356; , 


Logerithm thm| 


% 3-2958091 
3. 3958643 
3.8959195 
3-8959747 
3. 3960299 


2.8960851 


3.8961403 


3.395195 
3.3962506 
3-896395 


7854 3.8950909; . 


1855 3-8951462 
7856 3.8952015 
7857 3.8952568 
1858 3.8953120 
1859 3.9953673 
1860 3.89 54225 


1861 3,8954778| * 


71862 9.895 5330 
1863 3.8955883 


1864 3.8956435] 
7865 3-8956987]| 


7866 3-8957539 
1867 3.395091 


7898 


789913.397 5721 | 
790013.8976271 


3-8974971 


3.896360 

3.3964160 
3.8964711 
3.3955262 


| 3.8965313 


3.8966364 
3.3966915 
3.8967 
3.856801 
3.896856 


3.896911 8] 
3-8969669 
3.8970220 
3.3970770 
3.397132C 
3.3971871 
3.3972421 
33972971 
3-8973521 


3.3974621 


3-8975171 


7900 


7900 


Num 


79goI 
7992 


3.8976821 
3-8977370 


17993 


7904 
1995 


3-897792e 
3-3978469 
3-8979019 


7906 


3-8979568 


a and 


909 
7910 


7908] 


3.8980667 
3.8981216 
3.8981765 


$7915 


7911 
7912 
7913 
1914 


3.8982314 
3.3982863 
3-8983412 
3.8983960 
3-3984509 


Logarithmy 


3.8980117| 


4 


7916 


13-8987252 


3.8985058 
3.8985606 
3.8986155 
3.8986703 


3-.3987800 
3-8988345| 


3-8989993 


3.8990541 
3.8991089 
3-8991636 
3.8992184 
3-8992.732 


Nun 
7934 
1935 
793t 
193' 
793i 


17939 


7940 
7941 
7942 
1943 
7944 
7945 
7946 
7947 
7948 
7949 
795c 
7951 
7952 
1933 
7954 
7955 
7956 
7957 
7958 
7959 
7960 
7961 
7962 
7963 


Loga rithm 


Num(Logarichm, 


3-3994922 
3-3995465 
3.8996017 
38996564 
3.8997111 


7967 
7968 


3-9912948 
3-9913493 
3-9914038 


3.9014583 
3.9015128 


3-3997658 
3.3998205 
3.39987 32 
3-8999299 
3-3999846 


3-9015673 


313-9016218 


3.9016762 
3-9917307 
3-9017851 


3.99003Z92 
3.9900939 
3.9001486 
3.9002032 


3.9902579] | 


3.9918396 
3-9018940 


913-9919485 


3-9020029 
3-9920373 


3.9903671 


3-9994218 
3.9904764| | 


3.900531c 


3-900ZI25 


13-902 3293 


3-9021117 
3-9921661 
9022205 


3.9922/745 


3.9996402 
3.9006948 
3.9007494 
3.9008039 


3.9005856| 79 


873.902.3837 
$13.902 4381 


913-9924924 


3.9925468 


3.9026011 


3.9c08585 
3.9909131 
3.9909676 
3-9010222 
3.9010767 


3-8993279 
3.3993327 


3-8994375 


3.8994922 


7964 
7965 
7966 


7967 


3.9911313 
3.9011858 
3.9912403 


3.9912948 


| 


7992 
7993 
7994 
7995 
7996 


3-9926555 
3.9927098 
3.9027641 
3.9028185 
3.90287283 


7997 
799 
1999 


8ooc 


{13-2030900 


3-909292/71 
3.9029814 
3-9930357 


80 00 
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\NumſLogarithmy [Num Logarithm| |Num|Logarithm 
$001[3.9031443} [8034 39049318) 806713.9067121| 
80021[3.9031985] [3035 3.9049B59 20693.9067659 
$003[3.903252E] [3036 3.9050399] [8969]3.9068197] 
800413.9033071] [3937 3.9050949] [99743.9068735 
$00513.9933613| [3938 3.9051480| [897113.9069273 
$oo6[3.9034156| [$039 3.9052020] [8072]3.9:69812 
8007139934698 3-9052 807313.90703 50h 
8008[3.9035241 3.995310T 7413.907c887f 
80c913.9035783| 3.9953641] 18975/3.9071425] 
g01013.9036325| [8043[3.9054181] [$076[3.907 1963] 
801 113.9036867 3-9954721| 1897713,9072501 
$01213.9037405 3.9055260] [89783,9073038 
8013]3.9037951 3.9055800| [8979.3.9073576 
801413.9033493 3-9956349| [99893,9074114 
$01 513.9039035 3.9056880] [$08113,9074651 
$016j3.9939577 3-9057419| [5082 3.9075188 
801713.9040115] 3-9957959]| [99583 3.9075726 
80181]3,9940661 3.9958498| [82843.9076263 
$019]3.9941202 3.9059038] [8085 3.9076890 
$02013.9941744| [$953/3-9959577] [$986 3.9077337} 
$02113.9042235 113.9060116] 18087 3.9077874] 
802213.9042827 3.9060655] [3988 3,907841 1 
$02313.904336% 3.9961195] [$089 3.9078948] 
$024/3.9043909 3.9061734 80903.9979485 
802513.994.4450 3-9062273| [5991;3.9080022} 
802613.9044992 13.9062512| [$092/3.90505597 
802713-9045533 3-926335c| j$c93 3.9981095} 
802813.9046074 3.9963885] [8094 3.9031632 
$0291[3.9046615 3-906442$] [8095 3.9082 169 
$030[3-9047155 313-9064967] [$096 3.908270} 
803113.9047696 3.9065505] [8097 3.9083241 
$03213-90432.37| [5065 3.9066044] [3098 3,9053778 
8033(3.9043778| [8066 3.9066592| [8099 3.908431 4} 
803413.9049315} 13067 3.9067121] 18100 3.90848554 


$30J 


$100 


RE 


NumLogarith 


8101{3.9035 386 
31021j3.9085922 
8103]3.90364 558 
$1043.9086994 
$1051j3.9087530 


3106j3.9088066 
$107j3.9088602 
310813.9089137 
8109;3.9089673 
31 10[3.9090209 


WVum 
3434 
v435 
3436 
3437 
38438 
8439 


@] 
441 
442 

8443 


'Togarithm 


Stapog 
3.9103576 
3.9104109 
3.9104643 
3-9105177 
3.910571* 
3.9196244 
3-9106775 
3-9107311 


3111j3.9990744 
311213.9991279 
8113j3.9091815 
811413.9992350 
81151}3.9992885 


8144 
8145 
8146 


8147 
8145 


3.910837< 
3.9108911 
3-9109444 
3-9109977 
3.911051c 


31 163.9093420 
8117]3-9993955 
3118[3.9994490 
3119j3.9095025 
3120j3.9995560 


3121[3.9996095 
SI22 3.9096630 
3123/3.9997165 
312.413.9997699 
31251}3.9998234 
312613,909376& 
$12.713.9999303 
$12:13.9299837 
312913.9100371 
313<[3.9100905 
513113.9101440 
313213.9191974 
31333.9102.590 


S$121/2,91 03042 


8149 
8150 
8151 
3152 
3153 


3-9111576 
3-9112105 


3.9112642] |; 


3-9113174 


39197844] 


3-9111c43| | 


$154 
38155 
$156 


8157 
$15: 


3.9113707 
3.9I1424c 
3-9114772 
3.915395 
3.9115837 


Logarithm, 
3.9120626 
13-9121157 
3.9121639 
3.9122221 
171]3.9122.752 
3-9123234 
3-9123315 
3-9124.346 
3.9124878 
3-912 35409 


13-912 5940 
13.9126471 
3.9127002 
3-9127533 
3.9128064| 
3-9128595 
3-9129126 
3.9129656 
3.9130187 
3-9130717 


3-9131248 
3-9131778 
3-91323099 
3.9132939 
3-9133369 


$159 
316c 
3161 
3162 
3163 


3.9116902 
3-9117434 
3.9117966 
3.9118495 


3.9116369| 


3-9133399 
3-9134430 
3.9134960 
3-21334909 
3.9136019 


$154 
3165 


316E 


3-9119930 
3.91 19562 
3-912009.4 


316" 


7,912062E 


8197;3.9136549 
$19913.9137079] 
$19913.91376c 
$200'/2,9138139! 


$200 
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22.00 


Num|Logarithm 
$20113.9138668 
820213.913919 
32.0313.9139727 
32041[3.9140257 
320513.9140786 


IN um Logarithary 


8206[3.9141315 
320713.9141344 
$20813.9142373 
820913.91 42.903 
$821013.9143432 


S 2.9143961 


$21213.9144459 
$2 13139145018 
13214]3.9145547 
821513.9146076 


221613-9146604 
$21713-9147133 
82 1$13:9147661 
$21913-9143190 
(82.2. 3.9148718 
$22113.9149246 
8222139149775 
$22313-91 523093 
$22413.9150831 
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982313-9922441 
9824/3.9922384 
982 513.992.3326 


982613.992.3768 
982.713.992.410 
98283.9924651 


9329 3.99250993 
9830 13.9925535 


9834'3.9927302 
9835(3-9927744 
9836/3.9928185 
9837;3.9928627 
9838/3.9929968 
9839 3.9929510 
9840 3.9929951, 
9841(3.9930392 
9842 3.9930834 


19843 3.9931275] 


9844'3.9931716, 
9545 3.932157 
9346 3.9932598 
9347 3.9933939 
9848 3.9933480 


9849 3.9933921 
9850 3.9934362 
9851 3.9934803 
9852 3.9935244 
9853 3-9935685 


umſLogarithmſ 


986713.9941851 
9868\3.9942291 
986913.9942731 
9$7013.9943172 
987113.9943612 
987213.9944051 
987313.9944491 
987413.9944931 
987 5139945371 
987613.9945311 


9981 3.9948009 


9877139946251 


$7913.9947130 
988c13.9947569 


988213.9948448 
988313.994.8888 
988413.9949327 


988513-9949767| 
938613.99502o06þ 


9854 3.6636126 
9855 3.6636566 
9856 3.6637007 
9857 3.6637448 
9858 3.6637888 
9859 3.9938329 
9860 3.993769 
9861 3,9939210 
9862 3.9939650 


98313.9925977 
9832 3.9926419 
19833 3.992.6860 
19324 3.9927 392 


9863 3.9949090 


988713.9950645| 


988813.9951085 
988913-9951524 
989c[3.9951963 
989113.995240% 
989213.9952841 
989313.9953280 


987813.99 46690] 
9 


989413.9953719 
989513.995415 
989513.9954597 


9864 3.9940531 
9865 3-9940971 
866 3.9941411 


9897139955036 
989813-9955474 
989913.995591 


2867 39941951 


9gool3.99563521 


9909 


$4 ; —_—_ ES REL 
gu. 


0900 


Num 


19901 
19902 
99093 
9904 
9903 


ET 
3-9956791 
3-9937229 
3-2957668 
3.9958106 
3-9958545 


9906 
19907 
9908 


9910 


3-9958983 
3-99 59422 
3.9959860 
9909[3-2960298 


9913 
9915 


9918 


991113:9961175 
991213.9961613 
3-9962051 
991413.9962489 
3-9962927 


991613-29963365 
991713-9963303 
3-9964241 
9919]3-9964679 
99201[3-9965117 


2921 


3-9965554 
992213.9965992 
9923(3-9966430 
9924[3.996686c 
292 513-9967 325 


992613.9967743 
992713-996818c 
992 £/13.996861< 
992913-9969055! 
993c1j3-9969492 


9931 


2933} 
192347: 


3-996993c 
993213.9970367 
3-9970804 
3.9971242 


—  — — —— 


Num|Logarittim| 


9934 
9935 


9936 
2937 
993k 


[NumſLogarithm| 


3-9971242 
3-2971679 
3-2272116 
3-2972553 
3.9972990 


994c 
9941 
994213 
994313 


993913-9973427 
9973564 
9974301 
9974738 
9975174 


994513 
294713 


994413. 


9976048 
9946[3. 


Bega 
99764835 


+9976921 
994913. 


9977358 


294513 
293c1[3 
995113 


995313 


9979540 


9977794! 
9978231 
9978667 
995213. 


9979104 


996713-998 56nd 

996813. 9986080] 
996913-9986516| 
997013-9986952 
997113-9987387 
997213-99387823 
9973(3-9988252 
9974[3-9938694 
997513-9989129 
997613.9989564 


| [9986[3-9993916 


997713-2990000 
997813-9990435 
997913-9990870 
998c13.9991395 
998113.9991741 
2982139992 176 
998 3[3-9992611 
9984[3-9993046 
998513-9993481 


995613 
295:[3 


9934}3- 
99351[3- 
9980349 
713-9981285 
9981721 


9979976 
9980413 


995913 


9982157] 
996c |3. 
396i|3- 
3-9983465 

31 3-9983901 


9982593 
9983029 


13.9984337 
5]3- -9984773; 
2964 ky PFCLION 

4.998 5645 


3-99943 JO 
3-9994785 
3-9995220 
39995655 
3.9996cgc 
3.9996524 
3-9996959 
3-9997393 
3-99978268 
3.9993262 


299713-9998697 
299813.9999131 


2987 
998t 
2985 
799c 
2991 
1992 
2993 
2994 
2995 
299 


299513-9999566 


'D0cehy. 0000000 


Fhe End ot the Logarithms. 
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APPENDIX 
CONTAINING 


The Uſe of the (roſe-laff, 
Quadrant and N otturnal. 


I N 


NAVIGATION. 


The Deſcription and Uſe of the Croſs-ſtaft, 
or Fore ſtaff. 


'F HE Croſs flaff conſiſts of a Staff and three Croſſes 


uſually, the ſhorteſt is called the Ten Croſs, and be- 

| longs to that ſide of the Staff where the Diviſions 
begin at about 3 d.and end at Io d. this Croſs is ſupplied 
by the Breadth of the 3o Croſs, the next longer is called the 
30 Croſs, and belongs to that fide where the Diviſion began, 
at 10d. and end at-3s, and is called the 3o Side. The 
next longer is called the 60 Croſs, and belongs fo that fide 
where the Diviſions begin at 20 d. and end-at 60, andis cal- 
ted the 60 Side. The longeft Croſs is called the 90 Croſs, 


and belongs to that fide where the D.vifion begins at 30d. and: 


ends at go, andis called the po Side of the Staff. 


wr—<oddo Þ 


—_— ——— _—_ 


The Uſe of the Croſs-ſtaf, 


The Uſe of this Croſ5-ſtafF is to obſerve the Meridian Ai- 


tirude of the Sun or Stars, and the 10, 30, 60,and go Croſ- | 


ſes are to be uſed according as the Meridian Altitude is 
greater or leſs, that is, if it be leſs than 10d. uſe the 10 Croſs, 
if leſs than 3o d- the 3o Croſs, if leſs than 60 d. the 60 Croſs ; 
but if greater the 9o Croſs, 

The manner to hold the Staff in time of Obſervation is 
thus, place the flat end of the Staff to the outeſide of your 
Eye, asnear as you can, not to hinder your Sight, and took 
at the upper end of the Croſs for the Sun or Star, and at the 
lower end for the Horizon ; but if you fee the Sk:e inſtead of 
the Horizon, draw the Croſs a little nearer your Eye, but if 
you ſce the S-a inſtead of the Hor:Zon, put the Croſs a little 
farther from your Eye, and ſo continue removing the Croſs, 
until you ſee exactly the Sun or Star by the Top of the Croſs, 
and the Hori70n by the Lower end thereof. The Deg. and 
M1n. cut by the znner Edge of the Croſs, upon the (ide of the 
Staff peculiar to the Crofs you uſe, is the preſent Altitude of 
the $1; or Sear ; but it being the Mersd1an or greateſt Alte. 
which yuu are to fir.d, you,mult continue your Obſervation as 


long 


k I 


The Uſe of the Quadzant. | 


leng as you find the Altitude sxcreaſe, ſtill drawing the Croſs 
rerto your eye ; but when you perceive the Altieude is 
miniſhed, defift your Obſervation, and do not alter your 
Croſs to remove it backward from your Eye, but as the Croſs 
ſtands, count the deg. and min. on the fide proper to the 
Croſs, which gives the Meridian Altitude required, and the 
Meridian Altitude ſubtracted from go d. oo m. gives the 
Zenith Diſtance. . + 
And henee to find the Latitude of the Place of Obſervati- = 
on, ſhall be ſhewn after the Uſe of the Quadrant. # 


bs ——— 


The Deſcription and Uſe of the Sea- Quadrant. i Y 
wa 1 


Suns Altitudt at Sea, it conſiſts of three Vanes and 

two Arches, they are called the Hori70n Vane at A, 

the Shadow Vane at B, the Sight Pang at C, the 60 Archd e, pH | 
and the 3e Arch FG. The 60 oy is divided into 60 4g. $6 

4 Y 


q TT": Inſtrument is very convenient for to take the 


Upory 
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The Uſe of the Quadzant, 


by every 5 and ſometimes by eyery ſingle degree, the 35 
Areh is divided to every degree and 1o mzn, and alſo into 2 
' mn, by Diagonal Lines. | 

To obſerve with this Inſtrument you muſt look through 
the ſmall hole in the ſight Vane, and lo raiſe or depreſs your 
—"_—_— until the Shadorw of the upper Edge of the Shadow- 
Panefall upon the upper Edge of the Slit 4n the Horizon 
Vane, and at the ſame time looking through the Slze in the 
Horizon-Vane, the upper Edge of the Slit may cut the Ho« 
7i70n y but 1f inſtead of the For:z0n you fee the VVater, 
then remove your S1ghe-Vane alittle lower, but if inſtead of 
the Horizon you ſee the Sky, then remove your Szght-Vane a 
little higher, and ſo continueremoving your Sight-Vane,until 
(the Shadow falling in his due place) you exactly ſee the Hori- 
xon by the uppe®Edpe of the Shit in the Horizon-Vane ; then 
look upon the Szght-Vane, and ſee how many Degrees and 
Minutes are cut by the Edge that anſwers to the ſmall hole, 
to which add the degrees that are cut by the upper Edge of rhe 
ſhadow Fane, the Sum is the Suns Fenith Diſtance, which 
if you ſubtract fron go deg. the Remainder is the Suns pre- 
fent Alezrude : But to find the Syns Meridian or greateſt 
Altitude, you muſt continue your Obſervation as long as you 
ſee the Altztudeincreaſe, by removing your ſight-Vane lower, 
but when you perceive the Alrzeude to leflen, da not remove 
your /ight-Vane higher,but leave off obſerving for that time, 
and counting your degrees cut by the ſhagdow-ſight-Vanes as 
betare directed, the Sum will give you the Suns Zenith 
Diſtance, and that ſubſtracted from 9o degrees gives the 
Suns Meridian Altitude. | 


Rules 


The Uſe of the Quadzanf. 


Rules to find the Latitude of a Place by Obſervation 
of the Suns Meridian Altitude. 


OU muſt firſt find the Sun's Xenith Diſtance by the 
7 Croſs-ſtaff or Quadrant, as you was directed, and 
| then find the Suns Decl:nation for the day you obſerve in, 
by the Table of the Sun's Declination aforegoing, and thereby 

you may(tind the Lat,'of the Place by the following Rules, 


| Rules for North Latitude. 


* the Sun's Declination be South, ſubtra& theDeclinati- 
on from the Zenith Diſtance, the Remainder is the La» 
| titude of the Place. & 

Example. 


Ofob. 10, 1693. the SunvZ-nith Diſtance is 59 d. 96 m1, 
and the Sun's Declination 10 d» 38m, South, to find the 
Latiude of the Place. 
The Zenith Diſtance 59d. 06 m. 
The Declination ſubtracted 19 38 
The Latitude is 43 28 
I. If the Suns Declination be North, add the Suns De- 
clination to the Ztnith Diſtance, the Sum is the Lati« 
tude of the Place. . 

IN, IF the Suns Declination be North, andghbe Sun to the 
Northward, ſubtrat the Jenith: Diſi ante from the De- 
C:ination, the Remainder 3s the Latitude. 

;. Trans. -- 

Fuly 20. 1699, The Suns Zenith Diſtance js 38 4, 12 m. 

.. . and the Suns Declination 18 d. 29 m. North, to find the La- 
titude of the Place. | 


<6 aaa 2 
ak 4% BT 7 by 


= 64 bas 
e Sending at eooedtrcs” 


The Zenith Diltarice 33 d.12 ys 
The Declination added : 4 
The Latitude TR 4 


| 3.8 xamPple, 
. Upon 


| Lyx Hfeof the Quadzant, 


2. Example, 
Fune 29. 1700. The Suns Zenith is 12 d. 42 #1, and the 
Declination 22.4. 17 m. North, the Sun being North at 
Noon, to find the Latitnde of the place. 


The Declination 21d, 17m. 
The Zenith, DiRance ſubtracted | 12 42 _ 
The Latitude 9 35 


Rules for the South Latitude. 


I. If the Declination be North, ſubtra# the Declin.:tion 
From the Zenith Diſtance, the Remainder 1s the Latie 
tude of the Place, 

Example. 
Auguſt 14. 1697. The Suns Zenith Diſtance is 38d. 1999, 
and the Declination 10 d. 50 1. North, to find the Latitude 


© of the Place. 
The Zenith Diſtance 338d. 17m. 
The Declination ſubtrat : 10 $o 
The Latitude 27 27 


II. If che Declination be South, add the Declination to the 
enith Diſtance, the Sum # the Latitude of the Place. 
II. If the Suns Declination be South, and the Sun to the 
Southward, ſubtratt the Jenith Diſtance from the De- 
clination, the Remainder us the Latitude. 


1. Example. : 
Decemb, 22.1698. The Suns Zenith Diſtance is 1 2d. 37m. 
and the Suns Declination 23 4, oo m1 South, to find the La- 


titude of the Place. 

. The Zenith Diſtance 124d, 37 m. 
The Declination added 23 ©O 
The Latitude | 35 37 


2+ Example. 


I 
long 


The Uſe of thewuad2anf. 


2. Example. 


Decemtb. 22. 1698, The Suns Zenith Diſtance is 124.37m. 
the Declination 23 d. oo 91. South, the Sun being South at 
noon, to find the Latitude of the Place. 


The Declination | 23d. 00 m- 
The Zenith Diſtance ſubtracted Iz 37 
The Latitude Io 23 


Note 1. That if the Sun have no Declmation, the Zenith 
Diſtance is the Latitude of the place, and if the Sun be North 
at noon, the Latitude is Nottherly ; if South at noon, Sou- 
therly. | 


Note 2, That if the Sun be in your Zenith , then the 
Suns Declination is the Latitude of the place, and if the 
Declination be Southerly your Latitude 1s Southerly ; but 
- the Declination be Northerly, then your Latitude 1s Nor- 
therly. 


Note 3. That if you obſerve any of the fixed Stars upon 
the ſame fide of the Meridian, as you obſerve the Sun at 
noon, the Rules are the ſame for the Stars as for the Sun be- 
fore delivered. 


The Deſcription and Uſe of the Nournal. 


F His Inſtrument conſiſts of three parts. The firſt and 
immoveable part, to which there is a handle to hold 
it by in time of Obſervation ; upon the fore-fide of which, 
in the outermoſt Circle are the days of the Month, and 
upon the innermoſt twice 3.2 hours divided into quarters z on 


the 


' the height of the Pole Star, (found at the ſame time by thes 


-the hour of the Night, which is little better than a gueſs, ang 
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The Uſe of the Nocturnal. 
the back-ſide are the 32 Points of the Compaſs, and apainſt 
them the correſponding Degrees and Minutes, to be added 
or ſubtracted to or from the height of the Pole Star, to find 
the height of the Pole or Latitude of the place: - - 

The Second or middle part, contains 2 Circles and a ſmall 
Index, and fometimes two ſmall Indexes. The outermoſt 
Circle is divided into 29 days and an half, being the Moon's 
Age, and the innermoſt into twice 12 hours, being the 
Moons Southing correſponding with her Age. 

Netturnals are.commonly of two Sorts, thoſe for the 
Great Bear having February at the top, and thoſe for the * 
Little Bear having April; but ſometimes one Nott urnal 
ſerves far the guards of both Bears, having two ſmall In- 
dexes, one marked with G, B. for the Great Bear, and the 
other with L. B. for the Little Bear, which are to be ſet to 
theday of the Month. 

The Third and upppermoſt part is a long Index, the inner- 


'* moſt Edge of which ,(reſpeCting the Centre) is fo cut the 
- guards of the Great or Little Bear in time of obſervation. 


To uſe the Nofurnal, place theIndex on the middle part | 
to the day of the Month, hold the Inſtrument upright at | 


' - ſomediſtance from the Eye, till you fee the Pole Sear thro | 
the hole in the Centre of the NoQZurnal; then turn the edge | 


of the Long Index to the guards (for which the No&urnal 
was made) either of the Great ot Little Bear, on the back- 
fide the Index ſhews the Poſition of the Guards, commonly 
called the Point of the Compaſs; and alſo the correſponding 
Degrees and Minutes to be added or ſubtracted to or from 


Croſs-ftaff) to findthe height of the Pole» Allo the long In- 
dex on the fore-ſidecuts on the middle part of the Nofurnal 


not to be relied on, 
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